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report as Final requiring no changes.
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advised him of the areas near the south and east property site borders in which his investigation
will be confined to avoid EPA activities now taking place on the MARCO property.
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1.0 INTRODUCTION

This report describes Phase I of a Comprehensive Investigation (CI) of off-site soil and
groundwater contamination near the Mid America Refining Company (MARCO) site in
Chanute, Kansas. The MARCO site is a former petroleum refinery with suspected off-site
migration of contaminants consisting primarily of BTEX (benzene, toluene, ethylbenzene,

and xylene) and related petroleum compounds.

The CI is being performed by Golder Associates Inc. (Golder) on behalf of the Kansas
Department of Health (KDHE) under the State Water Plan and Contract No. 31060. Phase
I activities were conducted based on the December 4, 1997 Work Plan for Comprehensive

Investigation Off-Site of the MARCO Site, Chanute, Kansas (Golder 1997).

1.1 Project Objectives

Scoping documentation provided by KDHE indicates that the U.S. EPA is responsible for
investigation of contamination within the boundaries of the MARCO property. Since the
purpose of Golder's study is to investigate contamination that migrated off-site from the

MARCO facility, the CI is to focus on the following objectives.

» Investigate the nature and fully delineate the extent of soil and
groundwater contamination off-site of the MARCO property.

> Identify any human and/or environmental targets in the area and identify
all domestic water well users located in the impacted area. A water
sample is to be collected from all water wells within the impacted area
and analyzed for VOCs (volatile organic compounds). Golder is to
furnish KDHE with the names and mailing addresses of the well owners,
the use of the well, and a copy of the analytical results as they are
received by Golder. KDHE will notify the well owners of the analytical
results.

> Establish the groundwater flow direction in the study area.
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1.2 Investigative Scope

The standard KDHE Scope of Work (SOW) for a CI was received as an attachment to the
October 3, 1997 CI request received from KDHE. As a result of discussions with KDHE,
standard SOW components 1 and 5 were to be excluded from the MARCO investigation;.
component 1 (Historical Evaluation and Site Description) was completed previously, and
component 5 (Risk Assessment) is not necessary at this time. Based on the SOW issued by
KDHE and subsequent discussions with KDHE, Golder was to focus on investigative

components 2, 3, 4, and 6, as summarized below.

2. Study Area Investigation - A description of the physical characteristics
of the study area, including but not limited to geology, soils, hydrogeology,
surface water hydrology, land use, and meteorology. In accordance with the
objectives described in Section 1.1, hydrogeologic characteristics were
emphasized.

3. Source Characterization - A description of the field activities used to
determine and describe the source(s) and release characteristics. Since the
U.S. EPA is the lead agency in investigating the MARCO property.
Golder’s source characterization activities at the MARCO site were limited
to sampling of KDHE monitoring wells that were installed at the site in
1986.

4. Nature and Extent Characterization - A study to determine the
horizontal and vertical extent of contamination in soil, groundwater, and
surface water, and evaluation of transport pathways.

6. Identification of Corrective Action Alternatives - Based on data from

the CI, develop an initial list of corrective action alternatives that will be
evaluated during the Corrective Action Study (CAS).

1.3 Document Organization

This report presents the results of Phase 1 of the MARCO CI. Background information

pertinent to the CI is presented in Section 2, Phase I investigative activities are described in
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Section 3, and regional and site-vicinity conditions are described in Sections 4 and 5,
respectively. Conclusions regarding the hydrogeologic/hydrochemical model for the site-
vicinity, the extent of contamination, and contaminant transport pathways are presented in
Section 6, and an initial list of corrective action alternatives is provided in Section 7.
Recommendations for Phase II investigative activities are described in Section 8; the
recommended Phase II activities are intended to address data gaps that should be filled in
support of the Corrective Action Study. References cited in this report are listed in Section
9. Finally, Phase 1 field reports, representative Phase I photographs., Phase I data, and

other supporting information are presented in Appendices A through I.
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2.0 BACKGROUND INFORMATION

2.1 General Site Description

As shown on Figure 1, the MARCO site is located in northwest Neosho County
immediately north of the city limits of Chanute, Kansas. The site is bounded: to the east
by U.S. Highway 169 (Santa Fe Avenue) and several businesses; to the north by Ash
Grove Road and Ash Grove Cement Company; to the west by EOTT Energy Corp.; and to
the south by Hickory Street and several businesses and residences (Figure 2). The current
24.4 acre MARCO site comprises a portion of the southeast quarter of Section 17,

Township 27 North, Range 18 East.

The site is situated approximately 1/2 mile south of Village Creek, an eastward flowing
tributary to the Neosho River. The Neosho River is located approximately 2 miles east of
the site, flows to the south in the site vicinity, and is the primary source of drinking water
for the City of Chanute. The intake for the public water supply is located along the

western edge of the Neosho River approximately 2 miles southeast of the site (Figure 1).

Topography in the site victnity is characterized by moderate to gentle relief at the MARCO
site and gently sloping to relatively flat areas north and east of the site. The ground surface
generally slopes northeastward toward Village Creek and eastward toward the Neosho
River. Surface elevations at the MARCO site range from approximately 970 feet near the
southwest corner of the property to 915 feet near the northeast corner of the property,
while surface elevations east of the site typically range from 915 to 905 feet. Elevations

reported herein are based on the National Geodetic Vertical Datum (NGVD) of 1929.
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2.2 MARCO Site History

Processing of crude oil was performed at the MARCO site from 1934 until the facility was
shut down in February of 1981. During the period of peak production, the facility
processed crude stock at a rate of approximately 2.800 barrels per day (bbl/day). resulting
in 350 bbl/day of diesel fuel, 550 bbl/day of jet fuel, and 700 bbl/day of gasoline, oil, and

kerosene (KDHE 1987). Asphalt was produced from the remaining crude bottom products.

Owners/operators of the site are summarized below.

1934 10 1943 Petroleum Products Company, Inc.
1943 10 ~1956 Missouri Farmers Association Refining Company
~1956 10 1973 Mid America Refining Company

1973 10 1980 Kemco Petroleum Company

Since shut down of the facility in 1981, the site has been owned by Producer Group, Inc.
and Chanute Engineering and Refinery Company. On July 1, 1985, 4.6 acres in the
northwestern portion of the original site was sold to Fairway Crude, Inc.. a crude oil
purchasing company. The remaining approximate 25-acre parcel was leased to Rose
Chemical Company on February 1, 1986. Although Rose Chemical planned to reactivate
the old refinery and develop a PCB destruction plant at the site, these plans were stymied
by public opposition. Ownership of the 24 .4-acre parcel i1s currently in the name of the

Robert Cooley Trust of Lawton, Oklahoma.

As part of a cooperative agreement with the U.S. EPA, KDHE conducted a Pre-NPL
Preliminary Assessment and Site Investigation at the MARCO site in 1986. KDHE
investigations at the site included monitoring well installation and sampling of

groundwater, surface water, solids, and air; monitor wells installed as part of the 1986
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field program are shown on Figure 2. These investigations culminated in KDHE submittal
of a comprehensive report (KDHE 1987) that described what was known about the site.
Much of the historical information included in this Golder report were obtained from the
1987 KDHE report and associated planning documents (KDHE 1985a, 1985b, 1986a, and
1986b). Pertinent excerpts from the 1987 KDHE report are included in Appendix A.

Prior to initiation of KDHE field investigations at the site in 1986, potential contaminant
source areas were determined. It was noted that arcas of alleged contamination totaled
approximately 3 to 8 acres (KDHE 1986b). Portions of the site that were at least initially
excluded from KDHE investigations due to suspected contamination included several waste
disposal areas, as shown on Figure 2. MARCO waste products and site disposal locations

are summarized below (KDHE 1986b).

» API Separator Sludge - Bottom sediments that accumulated at the API
separator and waste collection facilities were placed in the BS Pit,
located near the northwest corner of the site.

> Leaded Tank Bottoms - Leaded tank bottoms were placed in the south-
central portion of the site approximately 5 feet west of Tank No. 17.
These waste products were covered with approximately 6 to 18 inches of
soil.

» Jet Fuel Filter Clay - Spent filtrol clay was mixed with fly ash and
placed in the northeast portion of the site.

» Drum Pile - Unidentified drums and other containers were present in the
west-central portion of the site.

Little has been done at the MARCO site since 1987. In 1993, in response to KDHE
notification of a potentially hazardous condition, the U.S. EPA removed mercury from the
former site laboratory. Recent activities at the site have included: 1) salvaging of selected
storage tanks and pipes: and 2) U.S. EPA securing of the site by installation of fencing

where adequate fencing is not currently in place. Salvaging operations at the site have
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resulted in surficial releases of crude oil in portions of the site, as confirmed during an

October 17, 1997 site visit by KDHE and Golder.

2.3 Landowner Interviews

Interviews with site-vicinity landowners and others with historical information about site-
vicinity operations were helpful in compiling information that is pertinent to investigation

of off-site contamination from the MARCO site, as described below.

Bill Gericke, Owner of Gericke Iron & Metal (1212 North Santa Fe Avenue)

The Gericke scrap metal operation is located adjacent to the site immediately cast of Santa
Fe Avenue. Mr. Gericke reported that several excavations near his property resulted in
observation of contaminated groundwater within approximately 6 feet of the ground
surface, including: 1) tank excavation north of the Gericke shop area; 2) excavation at the
east end of the truck scales located south of the shop area: and 3) utility trenching near the
eastern edge of Santa Fe Avenue during the summer of 1997. Mr. Gericke believes that

the source of the contaminated groundwater is the MARCO site.

Mr. Gericke also noted other historical operations pertinent to the current CI. He reported
that a service station was located in the southern portion of what is now his property; the
service station was originally owned by Ketchum Oil Company, then was purchased by
Gardner Oil Company. It is also noteworthy that the area east of Santa Fe Avenue near the
Gericke property was historically a swamp, but was filled to achieve the current grade.
Mr. Gericke reported that prior to his purchasing the property, the previously
topographically low area near his property was filled with miscellaneous debris, such as

brick and household refuse.
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Corky Tasche, Owner of Corky’s Used Cars (1318 North Santa Fe Avenue)

A used car dealership, upholstery shop, and automobile body shop owned by Mr. Tasche is
located near the northeast corner of the MARCO site and immediately north of the Gericke
operation. Mr. Tasche confirmed that an unknown thickness of fill materials was placed in
the previously swampy area east of Santa Fe Avenue. He also reported that a smelter was
once located on what is now his property.  Based on discussions with Mr. Tasche, a
former MARCO employee, the MARCO facility produced JP-4 jet fuel and both heavy and

light grades of diesel.

Leroy Chard, Operator of Total Service Station (1125 North Santa Fe Avenue)

A Total Service Station is located near the southeast corner of the MARCO site on the west
side of Santa Fe Avenue. This service station, which was previously owned by Fina Oil
and Chemical Company (Fina), has been the subject of two environmental investigations,

as summarized below.

» In May of 1990, Fina removed one 7.000-gallon and two 6.000-gallon
underground storage tanks (USTs) used for virgin gasoline and diesel
fuel storage, and one 300-gallon waste oil UST (GTI 1990). Soils present
near the gasoline/diesel UST basin were impacted by gasoline, and soils
near the waste oil basin were impacted by petroleum hydrocarbons. Due
to excavation constraints, not all soil impacted by petroleum
hydrocarbons was removed from the excavation areas.

> A site assessment was performed at the former Fina Service Station in
1995, as reported by Geraghty & Miller in 1996. This investigation
included installation of eight groundwater monitoring wells. soil
sampling, and groundwater monitoring. High concentrations of BTEX
were  detected in groundwater samples collected from northern
monitoring wells, located closest to the MARCO site.  The site
assessment concluded that the MARCO site was the source of the most
significant groundwater contamination detected in the Fina wells
(Geraghty & Miller 1996).
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Groundwater monitoring wells at this service station are being sampled on an ongoing
basis. Based on the most recently reported groundwater monitoring event (September 9,
1997), the groundwater flow direction is generally to the east, although northeast and
southeast flow components were also indicated (Terracon 1997b, excerpts of which are
provided in Appendix B-1). Consistent with the results of the 1995 investigation, BTEX
concentrations were highest in monitoring wells located immediately south and southeast

from the MARCO site.

Mr. Chard, the longtime operator of this service station, provided additional information
on historical operations in the site vicinity. He reported that the Gardner Oil Company
Service Station, which was located in the southern portion of property currently owned by
Bill Gericke, was closed in approximately 1958. Two of the monitoring wells installed by
Fina in 1995 are located on the east side of Santa Fe Avenue, near the former Gardner
Service Station. Mr. Chard also reported that a Derby Service Station was located
immediately south of the current Total Service Station; Mr. Chard noted that gasoline
releases were documented at the Derby Service Station, which was closed 1n approximately

1989.

EOTT Energy Corp.

The EOTT Energy Corp. (EOTT) property is located immediately west of the Marco site.
In approximately 1988, EOTT purchased Fairway Crude, Inc. (FCI), the crude oil
purchasing company that acquired 4.6 acres of the northwest portion of the original
MARCO site in 1985. Jim Fredrick of EOTT reported that in 1985, FCI installed a
monitoring well adjacent to a salt water storage tank located west of the MARCO site.
This well was sampled as part of the MARCO site investigation performed by KDHE in
1986. Mr. Fredrick reported that this monitoring well was decommissioned in 1987 when

the storage tank was removed.
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While looking for the FCI monitoring well on October 17, 1997, KDHE and Golder noted
a cased borehole near the eastern edge of EOTT property. This borehole contained steel
casing and was open at the ground surface. Mr. Fredrick reported that the cased borehole
noted on October 17 was likely a natural gas exploration borehole that was approximately
200 feet deep when drilled; therefore, this potential monitoring location is much deeper
than the uppermost aquifer zone targeted by the current investigation, and would likely not

yield pertinent water quality data.

Jim Shea, Plant Manager for Ash Grove Cement Company

As part of the 1986 investigation of the MARCO site, KDHE sampled a water well located
north of the site on Ash Grove Cement Company property. Based on discussions with Jim
Shea of the Ash Grove Cement Company, this well is no longer operational. KDHE

records indicate that this well was plugged.

City of Chanute Public Works Department

Trenches for underground utilities could potentially function as preferential pathways for
migration of contaminants from the MARCO site. Information on site vicinity utilities was
obtained from Jim James, Larry Shepard, and Carl Ware of the Chanute Public Works
Department. A CAD file showing current utility lines near the MARCO site was obtained
from Carl Ware, the location of abandoned water and sewer lines was obtained from Larry
Shepard, and Jim James confirmed that there are no abandoned gas lines near the site. The

location of current and abandoned utility lines are shown on Figure 3.

Utility trenches near the site have been excavated to various depths. Based on information

provided by Larry Shepard, approximate cover depths for Chanute utility lines are as
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follows: water lines covered by 3 to 3.5 feet; sewer lines covered by 8 feet; and gas lines

covered by 2 feet.

Historical filling of the area near the Gericke and Tasche properties was also discussed
with City of Chanute personnel. According to Larry Shepard, construction debris was

primarily used to fill this area, although some household refuse could have been included.

William Thornton, KDHE District Geologist

William Thornton provided information on a December 14, 1989 hazardous chemical spill
that is potentially pertinent to contaminant investigations east of the MARCO site. The
spill occurred near downtown Chanute when an Atchison, Topeka and Santa Fe Railway
Company tank car was ruptured, releasing 19,000 gallons of Chem-Fuel K Blend, a waste
solvent mixture. The Material Safety Data Sheet indicates that the two primary hazardous
ingredients in Chem-Fuel K Blend are xylene (up to 60 percent) and toluene (up to 50
percent). According to laboratory analyses provided by Cadence Chemical Resources,
Inc., the waste solvent mixture transported in the ruptured tank car included 17.8 percent

toluene, 11.2 percent xylene, and 15.9 percent unknown solvents.

Shortly after the tank car was ruptured, it was transported about 1 mile north to a
topographically low area (commonly referred to as the northern site) located approximately
600 feet east of the MARCO facility, as shown on Figure 2. Cleanup crews estimated that
“perhaps 60 percent of the spillage had occurred at the north site™ (KDHE 1990); this
suggests that approximately 11,000 to 12,000 gallons of Chem-Fuel K Blend was released

in an area inferred to be hydraulically downgradient from the MARCO site.

Cleanup of the northern spill area was initiated on December 20, 1989, The northern spill

site “was located within a demolition dump area of kiln dust. lumber, rock debris, and
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soil,” resulting in visible contamination extending to a depth of 1.5 feet (KDHE 1990).
Excavation at the northern site typically extended to depths ranging from 2 to 3 feet,
resulting in approximately 900 tons of soil being removed. KDHE directed that site
cleanup criteria be consistent with Toxicity Characteristic Leaching Procedure (TCLP, 40
CFR Ch. 1, Appendix 1) contaminant concentrations. Materials excavated from the

northern spill area were transported for off-site disposal.

Surface water samples were collected from the northern spill area in January 1990 and June
1990. Laboratory analyses for the January 1990 sampling event indicated toluene at 3.49
parts per million (ppm), while the June 1990 sampling event indicated toluene at 0.213
ppm. Based on the composition of Chem-Fuel K Blend and the results of surface water
sampling performed during the site cleanup, potential releases to the groundwater from the
MARCO site could be difficult to distinguish from potential releases attributable to the
waste solvent spill area located east of the MARCO site, particularly considering the

presence of organic constituents such as toluene.
2.4 Surface Conditions
2.4.1 Surficial Soils

The primary surficial soil types in the site vicinity are the Osage silty clay and the
Bates loam (USDA 1982). The Osage silty clay, which is a flood plain deposit, is present
in the eastern portion of the study area (Figure 4). Permeability values for the Osage silty
clay are generally less than 4 x 10” centimeters per second (cm/sec). The Bates loam,
which is present in the topographically higher areas located west of the flood plain, is
better drained than the Osage silty clay, and 1s generally comprised of 15 percent
clay. The Bates loam is characterized by permeability values ranging from 10° 10 10

cm/sec.

| 971100 2\00PHI DFT Golder Associates






DRAFT
January 1998 -13- 973-2300.7

2.4.2 Surface Water

Surface water at the MARCO site flows eastward toward Santa Fe Avenue, where it
discharges into an ephemeral drainage located north of the site. This ephemeral drainage
discharges nto Village Creek, a tributary to the Neosho River (Figure 1). MARCO
operational plans called for site runoff to be collected at an oil/water separator and
pumping facility located in the eastern portion of the site. However, while the site was
operating, the capacity of the separator/pump facility was exceeded during periods of high
rainfall, resulting in off-site discharge of potentially contaminated surface water. KDHE
file review indicated that historical contamination of Village Creek was attributed to
contaminated runoff from the MARCO site (KDHE 1987); this contamination was

documented as early as 1940.

In the site vicinity, surface water flow is to the east (Neosho River) and north (Village
Creek). Surface water drainage is poor in the vicinity of the railroad tracks located east of
the site. This swampy area was the location of a waste solvent spill in 1989, as described

in Section 2.3.

As part of the 1986 KDHE investigation, three surface water samples were collected from
areas suspected of receiving contaminated discharges from the MARCO site, as shown on
Figure 2. Results of this sampling program, which are included in Appendix A, are

summarized below.

» MASWI1 was collected near the northern site boundary. Although
hydrocarbon staining was noted near the sampling site, VOCs were not
detected.

» MASW2 was collected from an on-site pond coated with tarry
hvdrocarbons; VOCs were not detected.
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> MASW3 was collected near the eastern site boundary.  Although
hydrocarbon staining was observed, VOCs were not detected.

Therefore, although surface water sampling near the MARCO site indicated the presence of
hydrocarbons, priority pollutants were not detected. Based on the results of the 1986
surface water sampling program and the groundwater emphasis for the MARCO CI,
additional surface water quality sampling was not performed in connection with the Phase |

investigative activities.
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3.0 PHASE I INVESTIGATION

Phase | investigative activities at the MARCO site were performed by Golder and its
subcontractor, Hydro-LOGIC, Inc. (HLI) of Eudora, Kansas, a State of Kansas licensed
water well contractor (license #602). Investigative field activities conformed to the Quality
Assurance Project Plan (QAPP) and Health and Safety Plan (HASP) presented in the
MARCO CI Work Plan (Golder 1997).

The Phase I investigation was performed during the week of December 8, 1997. Daily
field reports summarizing the Phase I activities are presented in Appendix C, and
photographs of the significant Phase [ investigation components are included in

Appendix D.

3.1 Preliminary Operations

Prior to the initiation of Phase I drilling activities, Golder contacted pertinent utility and
City of Chanute personnel to arrange the necessary utility clearances. Golder personnel
arrived on site to flag drilling locations and then observed and documented the subsequent
site utility clearance. A KDHE Ultility Clearance Checklist was submitted to KDHE prior

to the initiation of drilling activities on December 9, 1997.

Concurrent with the site-wide utility clearance, Golder personnel contacted landowners
who had previously agreed to allow property access during investigative activities. Golder
viewed the proposed drilling locations with the landowners and addressed questions or

concerns pertaining to drilling activities.

Additionally, water levels in the three KDHE wells that are located within the MARCO

property boundary were measured. Calculated water level elevations for wells M1, M3,
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and M4 confirmed that the overall direction of groundwater flow was to the east in the site
vicinity. The confirmation of the site flow direction helped to validate the appropriateness
of the proposed probe hole locations.

3.2 Field Operations

3.2.1 Drilling Program

HLI performed drilling operations using a truck mounted, SIMCO Earthprobe 200™
“direct push™ sampling unit. During the field investigation 20 probe locations near the
MARCO facility were advanced to bedrock refusal. Probe locations are shown on Figure
5. Of these 20 sample locations, 11 are located around the site perimeter (P-1 to P-11).
and nine additional sampling locations (P-12 to P-20) are located downgradient of the site,
within approximately 900 feet from the facility boundary. Probe hole locations P-7, P-8,

and P-9 are located hydraulically upgradient from the MARCO facility.

Soil Coring

The HLI “direct push™ unit was used to obtain core samples for stratigraphic determination
at all 20 probe hole locations. Contaminant screening samples were collected at all probe

hole locations with the exception of probe hole P-1.

Continuous core soil samples were collected using a 48-inch long, 1.75-inch ID (inside
diameter) open barrel sampler fitted with disposable, acetate liners. The core barrel was
driven by 2-inch OD (outside diameter), flush-threaded hollow probe rods (HPRs). During
drilling the core barrel was retrieved after every 4 feet of advancement and the full sleeve
was replaced with a new liner. This methodology was utilized until drilling refusal was

observed. typically at the bedrock contact. Solid stem augers of 3-inch diameter were used
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to drill through cemented zones. A representative photograph of the “direct push™ rig is

provided as Photo D-1A of Appendix D.

Soil core material was extruded from the acetate liner and placed on clean plastic for
inspection, field screening, and logging. A representative photograph of the extruded soil
core is provided as Photo D-1B of Appendix D. Geologic samples were logged by Golder
personnel according to Golder Technical Procedure (TP) 1.2-5 (Drilling, Sampling, and
Logging of Soils), TP 1.2-6 (Field Identification of Soil), and the Unified Soil
Classification System (USCS, as described on Figure E-1 of Appendix E. Soil borehole
logs for probe holes P-1 through P-20 are provided in Appendix E.

Soil Screening

Soil screening samples were collected at all probe hole locations except P-1.  Following
core extrusion, a soil sample was collected from immediately above the water table, placed
in a sample bottle and promptly cooled to 4° Celsius. The sample was then screened by
HLI using the trailer-mounted, self-contained mobile analytical laboratory. Soil screening

samples are discussed in Section 3.3.2.

Contaminant screening of the recovered soil core was accomplished using a Photovac
Microtip MP-1000 Photoionization Detector (PID). Prior to it's use the PID was calibrated
according to manufacturer specifications, using 100 ppm isobutlyene calibration gas. At
2-foot intervals, sections of core were isolated in plastic bags and PID readings were taken
directly from the bag. This method was used to minimize the influence of contaminants not
associated with the soil sample. Intervals where core PID readings exceeded background

levels were recorded in the remarks column on the soil borehole log (Appendix E).

197 2100 2300PH1 BFT Golder Associates






DRAFT
January 1998 -18- 973-2300.7

Probe holes not converted to mini-wells were plugged per State requirements.
Enviroplug™ medium grit, high solids sodium bentonite was used to seal borings to just
below ground surface. Then native surface materials were used to restore the surface to
it's original condition. All soil core material was containerized at the drill site and then
placed within a concrete-lined truck scale vault at the MARCO property site. Waste water
generated during decontamination of drilling equipment was containerized in DOT
approved 55-gallon drums. A screening sample was then taken from the drum and sent to
the mobile laboratory for analysis. The contents of the drums were disposed of on the

ground following confirmation that contaminants were not detected in the waste water.

Prior to and following drilling activities all drilling equipment and materials were
thoroughly decontaminated. Decontamination procedures involved thorough scrubbing
with a potable water and non-phosphorus soap (Liquinox™) solution, followed by a triple
rinse of potable water. Additionally, drilling personnel used new disposable latex gloves at
cach drilling location. These sanitary practices were used to limit the possibility of cross-

contamination between probe hole locations during field activities.

Groundwater Screening

The HLI “direct push™ unit was used to obtain groundwater samples for contaminant
screening. At probe locations where a mini-well was not installed, the groundwater
screening probe was driven to the bedrock contact following soil coring activities. The
well point sampling tool used is 1-inch OD x 0.76-inch ID x 24 inches long and has 15
mill-cut slots, each 2 inches long and 0.020-inch wide. The sample tool was advanced

down-hole using 1-inch OD x 0.76-inch x 24-inch flush threaded HPRs.

After the mill-slotted sampler was advanced into position, polyethylene tubing was lowered

into the sampler. A groundwater sample was collected using the hydroprobe vacuum
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system to draw the sample to the surface. A minimum of three tubing volumes was purged
prior to collecting the groundwater sample. Groundwater screening samples are further

discussed in Section 3.3.3.

3.2.2 Mim-Wells

Well Installation

To supplement existing monitor well data near the MARCO site, 11 of the Phase I probe
holes were converted to mini-wells (Table 1 and Figure 5). Of the six mini-wells installed
around the site perimeter, two wells (P-7 and P-9) were installed upgradient, one well (P-6
was installed immediately south, one well (P-10) was installed immediately north, and two
wells (P-2 and P-4) were installed immediately downgradient. Four mini-wells were
installed at locations further downgradient from the MARCO site. These wells were placed
to monitor historically problematic areas including: downgradient from KDHE monitor
well M1 (P-14 and P-19); the existing and former service station locations near the
southeast corner of the MARCO site (P-16), and; the 1989 railroad tank car solvent spill
site (P-18). Additionally, P-12 was installed to allow evaluation of whether a groundwater

flow component trends to the northeast towards Village Creek.

In accordance with State requirements, groundwater mini-well locations were drilled to a
minimum of 10 feet bgs using 2.25-inch ID by 6-inch OD hollow stem augers. The augers
were left in place during subsequent coring, sampling. and mini-well installation to ensure

that the boring would not collapse as a result of probing vibrations.
Following the completion of coring activities, 2-inch OD HPRs with a steel anchor drive

point were advanced through the center of the augers to the desired well completion depth.

The HPRs were then pulled up approximately 3 inches and nominal I-inch diameter,
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schedule 40 PVC well screen and riser pipe were lowered through the HPRs to the bottom
of the boring (see Photo D-2A of Appendix D). The well string was then attached to the
anchored drive point by male-female threading. Ten feet of 0.010-inch mill-slotted well
screen was used in each well, with the exception of locations P-7 and P-9, where 5-foot
screens were required because of the shallow depth to bedrock. The wells were sand
packed with 12-40 grit sand that was gravity fed and typically. extended 2 to 3 feet above
the top of the well screen. After the well was set the HPRs were withdrawn, and high
solids sodium bentonite chips (medium size Enviroplug bentonite) were gravity fed through
the augers as they were removed from the ground. The use of hollow stem augers helped
to ensure a complete seal from at or below the water table to near ground surface. In
addition to the monitor well construction logs provided in Appendix F. mini-well
construction details are summarized in Table 1. KDHE Water Well Record forms were

submitted by HLI for each of the Phase [ mini-wells.

Surface completion’s were above-grade and flush-mount, depending on the proximity of the
well to trafficked areas. Above-grade surface completions include probe hole locations P-
7. P-9, P-18, and P-19. Above-ground completions were protected by 4-inch x 4-inch
square steel casing with lockable lids. Additionally, 4-inch diameter bumper posts,
approximately 3 feet high, were placed on either side of the protective casing to help
prevent accidental damage. A typical above-grade completion is shown in Photo D-3A of
Appendix D. The remaining mini-well locations were flush-mount completions: Mr. Don
Taylor of the KDHE Bureau of Water, Industrial Program Section authorized these flush-
mount completions in a letter to HLI. Both types of completions include sloping, 2-foot
square by 6-inch thick concrete pads and lockable caps. A schematic view of a flush-mount
completion is provided as Figure 6. A typical flush-mount completion is presented as

Photo D-3B of Appendix D.
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Probe hole and mini-well locations were surveyed by Cornerstone Surveying of
Cherryvale, Kansas. Elevations are based upon U.S.C. & G.S. Benchmark “X 245 1934"
and adjusted to the National Geodetic Vertical Datum (NGVD) of 1929, Probe hole survey
locations, ground surface, and top of casing (TOC) elevations for the Phase I mini-wells

are summarized in Table 1.

Well Development/Sampling

The mini-wells were developed using the Hydroprobe vacuum system (see Photo D-2B of
Appendix D). Static water levels were measured prior to development and casing volumes
were calculated. A minimum of five well casing volumes were removed during purge
activities and field parameters of pH, temperature, and conductivity were recorded
approximately every casing volume. Stabilization of these parameters. combined with
visual observation that purge water was clearing of sediment, generally indicates that
development is complete and formational water is being removed. Parameter stabilization
was defined as less than a *10 percent change during three consecutive readings.
Following parameter stabilization, groundwater screening samples were collected as
discussed in Section 3.3.3. Mini-well development and parameter information is

summarized on Golder’s well development data sheets provided in Appendix G.

Waste water generated during development, sampling, and decontamination activities was
containerized in DOT approved 55-gallon drums. A screening sample was taken from the
drum and sent to the mobile laboratory for analysis. The drums contents were disposed of
on the ground following confirmation that contaminants were not detected in the waste
water. Waste water from sample locations that were apparently contaminated were
combined into a single drum. This DOT approved 55-gallon drum was sealed. labeled. and

secured within the MARCO property boundary.
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Prior to and following development activities all sample equipment and materials were
thoroughly decontaminated. Polyethylene tubing was not re-used and was disposed of
properly. Decontamination procedures involved thorough scrubbing with a potable water
and non-phosphorus soap (Liquinox™) solution, followed by a triple rinse of potable water.
Additionally, drilling personnel used new disposable latex gloves at each well location.
These sanitary practices were used to limit the possibility of cross-contamination between

probe hole locations during field activities.

3.3 Sample Collection

3.3.1 QA/QC Sample Tvpes

In addition to the groundwater and soil screening samples collected at each sample location
described herein, QA/QC samples were collected as appropriate to monitor laboratory and
field procedures. HLI collected internal QA/QC samples to monitor mobile laboratory
performance. Concurrent with sampling activities, Golder collected QA/QC samples to be
analyzed by an independent laboratory. Off-site analytical laboratory testing was
performed by Pace Analytical Services, Inc. (Pace) of Lenexa, Kansas. Analytical testing
was performed in accordance with U.S. EPA SW-846 and the methods and QA/QC
protocol described in the Pace Assurance Plan previously submitted to KDHE. The

following paragraphs describe the Phase I QA/QC sampling protocol.

Trip Blank

A trip blank is a laboratory-prepared volatile organic compound (VOC) sample bottle
containing clean water that accompanies the sample cooler from the laboratory. to the job

site, and then back to the laboratory. Typically, one set of trip blanks per sample cooler

are analyzed for the contaminants of concern upon return to the laboratory. The intention
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of a trip blank 1s to verify that primary sample bottles have not been contaminated during
the time away from the laboratory. Pace provided one sct of trip blanks for the Phase I

investigation. Analytical results for this sample are provided in Appendix 1.

Duplicates

Duplicate samples were collected by sampling personnel in a manner identical to the
primary sample. The duplicate sample is intended to verify that the results from the
primary sample are accurate and reproducible. Four internal duplicate samples (3 soil and
1 groundwater) were collected by HLI during field activities. Analytical results for
duphicate samples P5-S-1, P6-S-1, P15-S-1, and P18-W-1 are provided in Appendix H.
Ten duplicate samples (3 soil and 7 groundwater) were collected by Golder concurrent with
field screening sample collection. Duplicate samples P2-W-1D, P3-W-1D. P7-W-1D, P7-
S-1D, P14-W-1D, P14-S-1D, P15-W-1D, P18-W-1D, P18-S-1D, and P20-W-1D were sent
to Pace laboratories for independent analysis. Analytical results for these duplicate samples

are provided in Appendix I.

3.3.2 Soil Screening Samples

Using the methodology discussed in Section 3.2.1, soil screening samples were collected
from all probe hole locations, with the exception of location P-1. Soil samples were
collected from immediately above the water table, placed in a labeled 100 ml glass

containers, and immediately cooled to 4° Celsius.

Soil screening samples were delivered to the HLI on-site mobile analytical laboratory.
This laboratory is equipped with an SRI 8610 (FID/PID) gas chromatograph with a U.S.
EPA purge and trap. dry electrolytic conductivity detector (DELCD) and a 10-port auto-

sampler. Soil samples were analyzed by HLI for the parameters shown in Table 2 using
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Method 8021. Detection limits for soil sample field screening analyses were 10 ppb for
purgeable aromatics and 5 ppb for purgeable halocarbons. In addition, to allow evaluation
of possible jet fuel contamination, soil samples were field screened for total petroleum

hydrocarbons (TPH) using Method OA-2 with a detection Iimit of 1 ppm.

Duplicate soil samples collected for off-site analysis were sent to the Pace laboratory and
were subject to the methodologies stated above. Throughout duplicate sample collection
and shipment strict chain-of-custody (COC) procedures were followed. Soil sample results
and COC forms for on-site and off-site analysis are provided in Appendix H and Appendix
[, respectively. A summary of contaminants detected in wells sampled by Golder and HLI

during the Phase I investigation is provided in Table 3.

3.3.3 Groundwater Screening Samples

Groundwater screening samples were collected from open borehole and mini-well locations
using the methodologies discussed in Sections 3.2.1 and 3.2.2, respectively. Following
proper purge/development protocol, groundwater samples were collected at each probe
hole location. For site screening samples, two 40 ml unpreserved VOC bottles were
slowly filled, minimizing turbulent flow and the introduction of bubbles. The vials were
slightly overfilled, creating a meniscus, and then capped. The bottles were then inspected

for the presence of bubbles, labeled, and immediately cooled to 4° Celsius.

Groundwater screening samples were analyzed on site by an HLI portable gas
chromatograph. Groundwater samples were analyzed by HLI for the parameters shown in
Table 2 using Method 8021. Detection limits for groundwater screening analyses were 2
ppb for purgeable aromatics and 1 ppb for purgeable halocarbons. In addition, to allow
evaluation of possible jet fuel contamination, groundwater samples were ficld screened for

TPH using Method OA-2 and a detection limit of 0.5 ppm. Groundwater sample results
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for on-site analyses are provided in Appendix H. A summary of contaminants detected in

wells sampled by Golder and HLI during the Phase I investigation is provided in Table 3.

For locations where samples for off-site analysis were collected, two 40 ml VOC bottles,
preserved with hydrochloric acid (HCl), were filled according to the sampling methodology
presented above. Additionally, a one liter (L) amber glass container was filled for OA-2

TPH analysis.

Duplicate groundwater samples collected for off-site analysis were sent to the Pace
laboratory and were subject to the methodologies stated above. Throughout duplicate
sample collection and shipment strict chain-of-custody (COC) procedures were followed.

Groundwater sample results for off-site analyses are provided in Appendix I.

3.3.4 KDHE Monitor Wells

Groundwater screening samples were collected from KDHE monitor wells M1, M3, and
M4 during the December 1997 Phase I investigation. The monitor wells are located within
the MARCO property boundary (Figure 5). The wells were purged and sampled by Golder
and HLI personnel. Purge and sample activities were accomplished using a Whale™

submersible 12 volt pump.

Static water levels were measured prior to sampling and casing volumes were calculated.
A minimum of three casing volumes were removed during purge activities and field
parameters of pH, temperature, and conductivity were recorded approximately every 1/2
casing volume. Stabilization of these parameters generally indicates that purging is
complete and formational water is being removed. Parameter stabilization was defined as

less than a 10 percent change during three consecutive readings.
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The KDHE monitor well samples were collected and analyzed according to the protocol
discussed previously. Monitor well purge and parameter information is summarized on
Golder’s well development data sheets provided in Appendix G. Groundwater sample
results for on-site analyses are provided in Appendix H. A summary of contaminants
detected in wells sampled by Golder and HLI during the Phase I investigation is provided

in Table 3.

The submersible pump and sampling equipment was thoroughly decontaminated between
sample points using previously discussed methods. New latex gloves were worn by

personnel throughout sampling activities.
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4.0 REGIONAL CONDITIONS

Subsurface conditions in Neosho County have been described by the Kansas Geological
Survey (Jungmann 1966). Except as otherwise noted, the following regional subsurface

descriptions are attributed to this Kansas Geological Survey publication.

4.1 Geology

4.1.1 Bedrock Units

The Chanute area is underlain by bedrock units of the Pennsylvanian System, Missourian
Stage, Kansas City Group. In order of increasing depth, these bedrock units include the
Chanute Shale, Drum Limestone, and Bonner Springs Shale. These strata regionally dip to
the northwest at approximately 20 feet per mile, although bedrock dips locally range from

zero to 40 feet per mile.

In Neosho County, the Chanute Shale is comprised of two sandstone members and an
intervening shale member. Drill holes located west and southwest of the City of Chanute
indicate that the entire Chanute bedrock unit ranges in thickness from 30 to 110 feet.
Individual members of the Chanute bedrock unit are characterized in ascending order as

follows.

Noxie Sandstone Member - This unit is described as fine to very fine-
grained quartzose sandstone that is thin-bedded 1o medium-bedded, ranges in
thickness from 1 to 30 feet, and is most commonly cemented with silt, silica,
and iron oxide. Near Chanute, the Noxie Sandstone was apparently
deposited in an approximate 4-mile wide channel that is oriented northeast-
southwest.

Unnamed Shale Member - The upper portion of the Noxie Sandstone
grades into an unnamed shale unit that is as much as 7 feet thick southwest
of the City of Chanute, although this shale unit is not continuous in western
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Neosho County. This shale unit is characterized as light grayish-green clay
shale that is slightly silty in the upper 2 feet. The Thayer Coal, which is
typically 0.4 to 2 feet thick, is often present at the top of the unnamed shale
unit.

Cottage Grove Sandstone Member - Except for the Cottage Grove
Sandstone being thicker-bedded than the Noxie Sandstone, these units are
nearly indistinguishable.  Where weathered, these sandstone strata are
yellowish-orange to deep brownish-red, and are very light gray where
unweathered.

4.1.2 Alluvium

The Neosho River Valley is characterized by alluvial deposits of Pleistocene and Recent
ages, although the Recent alluvium is typically confined to the active stream channel.
Geologic mapping performed by the Kansas Geological Survey indicates that the
Pleistocene alluvial unit ranges in thickness from 18 to 40 feet, and averages approximately
25 feet in Neosho County. Pleistocene alluvium is characterized as silt and fine to coarse
sand. Coarse chert pebbles are commonly present in an approximate 3-foot thick zone at

the base of the alluvial deposits (Jungmann 1966).

4.2 Hydrogeology

Groundwater in Neosho county is present under both confined and unconfined conditions.
Alluvium and weathered bedrock in the Chanute area are generally characterized by
unconfined groundwater conditions, while wells constructed in the unweathered bedrock of

Neosho County typically encounter confined groundwater conditions (Jungmann 1966).

The major source of groundwater recharge to weathered bedrock aquifers located in the
upland areas of Neosho County is local precipitation, particularly during the spring
months. Recharge and discharge relationships of the Neosho River, adjacent

unconsolidated units, and underlying bedrock units are not well defined in Neosho County.
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The most productive bedrock aquifers in Neosho County are the sandstone members of the
Chanute Shale. In the western portion of the County, wells completed in the Noxie and
Cottage Grove sandstone members yield 0.5 to 15 gallons per minute (gpm). East of
Chanute, these sandstone units reportedly vield up to 4 gpm. Wells installed in the

Pleistocene alluvium in Neosho County yield 3 to 8 gpm (Jungmann 1966).

4.3 Groundwater Quality

Groundwater in Neosho County is commonly highly mineralized, particularly in the
limestone and shale aquifers. Groundwater in the sandstone and alluvial aquifers is

generally softer and of better quality (Jungmann 1966).

4.4 Nearby Water Wells

The previous MARCO investigation concluded that there were no known domestic wells
within 1 mile downgradient from the site (KDHE 1987). Therefore, it was concluded that
there was no immediate threat to private drinking water supplies. As previously noted, the

City of Chanute’s municipal water supply is obtained from the Neosho River.

Review of current KDHE water well records indicates that there are no registered wells in
the downgradient area of concern. Based on the current understanding of site vicinity
groundwater flow conditions, the downgradient area of concern extends eastward from the
MARCO site towards the Neosho River. As shown on Figure 4, registered wells are not
present in this downgradient area. Although several wells are located approximately 1 mile
south of the site, and a total of two wells are located about 1/2 mile west and northwest of
the site, these wells are not situated in potential impact areas. As previously noted,
Fairway Crude and Ash Grove Cement wells were located near the MARCO site (Figure

4). but no longer exist. Therefore, currently available data support the previous KDHE
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conclusion that the MARCO site does not pose an immediate threat to private drinking

water supplies.
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5.0 SITE-VICINITY CONDITIONS

5.1 Geology

Previous Investigative Results

Drilling performed at the site in 1986 by KDHE resulted in four boreholes that fully
penetrated the alluvial units, as shown on the borehole logs and geologic cross sections
presented in Appendix A. Based on the KDHE borehole logs, unconsolidated units at the

MARCO site are characterized in descending order as follows.

> 1 to 3 feet of top soil and/or fill

> 2109 feet of brown to black clay

v

5 to 13 feet of brown to black silty, sandy clay to silt

» 6 to 8 feet of brown to reddish brown sand to silt

v

2 feet of coarse sand with chert pebbles

A generalized description of alluvial and uppermost bedrock units at the MARCO site is (in

descending order) as follows (adapted from KDHE 1987).

Silty Clay - This unit was 7 feet thick at well M4 and 22 feet thick at well
M3, indicating that this unit increases in thickness towards the east. The
upper portion of this unit was characterized as moderately low permeability,
brown to black clay. The sand, silt, and moisture content of this unit
increased with depth.

Sand/Sandstone - A total of 3 to 10 feet of wet sand or sandstone was
encountered in the KDHE borings. This relatively high permeability unit
was encountered at depths ranging from 9 feet at M4 to 23 feet at M3, and
included 1 to 4 fect of sandstone at wells M3 and M43 (apparently the
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Cottage Grove Sandstone Member). In wells M1 through M3, this unit
included 2 feet of coarse sand and chert pebbles directly overlying shale.

Shale - The KDHE borings encountered shale at depths ranging from 13 feet
at well M4 to 26 feet at well M3. This dark gray to bluish-gray shale unit
was described by KDHE as tight and dry, and was noted to be the unnamed
member of the Chanute Shale.

Subsurface investigations near the current Total Service Station (Geraghty & Miller 1996),
which is located near the southeast corner of the MARCO site, encountered different
stratigraphy than that in the KDHE borings. The Geraghty & Miller borings typically
encountered 1 to 2 feet of top soil underlain by 3 to 4 feet of sand and approximately 9 feet

of silty clay.

The Geraghty & Miller investigation included grain size analyses and falling head
permeameter testing of two soil samples from borings at the Total Service Station. The
sample with 70 percent fines had a hydraulic conductivity of 8 x 10 cm/sec, and the

sample with 77 percent fines had a hydraulic conductivity of 7 x 10™ cm/sec.

Phase I Investigative Results

Drilling performed during the December 1997 Phase 1 investigation resulted in 20
boreholes that fully penetrated unconsolidated materials. “Direct push™ core methods were
utilized and probe holes were advanced to bedrock refusal. Soil borchole logs are
presented in Appendix E. Probe hole and geologic cross-section locations are shown on
Figure 7. Geologic cross-sections A-A’, B-B', C-C’, D-D’, and E-E’ were constructed
using Phase [ soil borehole logs and KDHE logs from the 1986 investigation. The cross-

sections are presented as Figures 8, 9, 10, 11, and, 12, respectively.
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Cross-section A-A’ trends southwest/northeast in the upgradient portion of the MARCO
site. Unconsolidated material thickness ranges from approximately 2 feet at probe hole

P-7, the topographically highest probe location, to over 15 feet at probe hole P-10.

Cross-sections B-B' and C-C’ trend southwest/northeast and northwest/southeast,
respectively. B-B’ and C-C’ provide section views of the areas immediately north and
south of the MARCO site, as well as the area immediately downgradient of the property,
where the cross-sections intersect. Unconsolidated material thicknesses along cross-section
B-B’ range from approximately 2 feet at probe hole P-6 to 25 feet at P-17. Unconsolidated
material thicknesses along C-C’ are less variable, ranging from approximately 15 feet at

P-10 to about 24 feet at P-14.

Cross-sections D-D" and E-E’ trend north to south and are located in the relatively flat area
downgradient from the MARCO site. Unconsolidated material thickness is fairly consistent
in this area, although an area of soil thinning is suggested near probe holes P-2 and P-20.
Phase 1 stratigraphic data suggest that unconsolidated materials are thinnest in the
topographic high areas located west and south of the MARCO site, and increase in

thickness to the east toward the Neosho River.

A generalized description of alluvial and the uppermost bedrock units within the

investigative area surrounding the MARCO property (in descending order) is as follows.

Topsoil/Fill - Topsoil thicknesses typically ranged from 1 to 3 feet in the
vicinity of the site-perimeter probe holes. Topsoil was typically
characterized as a yellowish-brown clayey silt with varying amounts of sand
and organic material. Probe holes P-12, P-14. P-15, P-16 and P-20 were
located in areas of significant historic infilling. Fill depths in these areas
ranged from approximately 5 feet at P-15 to greater than 15 feet at P-14.
Fill material at P-12 was predominantly kiln dust waste from the Ash Grove
Cement Plant. The remaining locations contained varying amounts of fill
soil, gravel, organic material and scrap metal.
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Silty Sand/Clayey Sand - Within the investigative area this unit is limited to
the areca near the southeast corner of the MARCO property boundary.
Thicknesses ranged from approximately 3 to 4 feet in wells MW-1 through
MW-8, to approximately 1.5 feet at probe hole P-4. This unit was not found
at KDHE monitor well M1, nor in probe holes P-3, P-5, P-14, P-15 and
P-16. Although this unit is most commonly characterized as a silty sand
(SM based on the USCS, as described on Figure E-1 of Appendix E). zones
of clayey sand (SC) are locally present.

Silty Clay - This is the predominant unconsolidated unit at the investigative
site, although it is not observed at upgradient probe holes P-7, P-8, and P-9.
This unit increases in thickness towards the east, with a thickness of
approximately 20 feet at P-1 and P-19. The upper portion of the unit is
typically black to brown becoming light gray to light brown at depth. The
sand and silt content of this unit increased with depth. This unit is
characterized as low plasticity clay (CL), although some zones of moderate
plasticity clay (CL-CH) are present. Based on qualitative characterization,
this unit is characterized by moderate to low permeability.

Sand and Chert Gravel - This sand to sandy gravel unit was encountered in
nearly all downgradient probe holes, and ranged in thickness from
approximately 0.5 feet to 2 feet. This relatively high permeability sand unit
was observed at depths ranging from approximately 2 feet bgs at P-6 to
greater than 22 feet bgs at P-14. In probe holes P-1, P-2, P-3, P-4, P-13,
P-14, P-15, and P-20 this unit included up to 1 foot of a sandy chert gravel.
The upper portion of this granular unit is characterized as a silty sand (SM)
or a clayey sand (SC), while the lower portion of this unit is commonly a
silty gravel (GM) or a clayey gravel (GC).

Sandstone - Investigative probe holes were typically terminated at refusal
within the Cottage Grove Sandstone Member.  This relatively high
permeability sandstone unit is characterized as a highly weathered, dark
yellowish orange, fine to medium grained, very weak sandstone. Depth to
the sandstone bedrock contact ranged from 1.5 feet bgs at probe hole P-9 to
greater than 24 feet bgs at P-14.

Shale - The shale unit observed in the KDHE 1986 monitor well borings
was only encountered at probe hole P-15 during Phase I investigative
activities.  This unit was characterized as a highly weathered. thinly
laminated, medium dark gray, very weak shale. The shale was observed at a
depth of 23 feet bgs, just below the sandstone unit. The shale unit 1s
assumed to be the unnamed member of the Chanute Shale.
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A structural contour map of the bedrock surface in the vicinity of the MARCO site is
presented as Figure 13. Beneath the MARCO property, the bedrock surface slopes to the
northeast at approximately 0.05 feet per foot (ft/ft), while immediately east of the MARCO
property, the bedrock surface generally slopes to the east at about 0.01 ft/ft. The Phase I
investigations indicate that elevation of the bedrock surface ranges from 9542 feet
(NGVD) at probe hole P-7 to 889.5 feet (NGVD) at P-18. As illustrated by Figure 13, a
bedrock high trending roughly northwest/southeast is present in the vicinity of probe holes

P-2, P-20, and P-19.

5.2 Hydrogeology

Previous Investigative Results

Based on previous investigations at the MARCO site (KDHE 1987), groundwater at the site
occurs within the silty clay unit and the lower sand/upper sandstone unit described in
Section 5.1. Although groundwater was encountered in both of these units, previous data
indicate that the sand/sandstone hydrostratigraphic unit 1s the uppermost aquifer in the site
vicinity because of the higher transmissivity of this unit relative to the overlying silty clay

unit.

In November 1986 and January 1987, groundwater flow within the uppermost aquifer was
to the east-southeast at an average horizontal hydraulic gradient of 0.025 ft/ft. Static water
levels in the KDHE wells ranged from approximately 3.5 feet to 5.7 feet below ground
surface (bgs) in 1986 and 1987. The shale stratum that was encountered below the

alluvium was assumed by KDHE to be a low permeability confining unit.

Water level monitoring near the Total Service Station by Geraghty & Miller (1996) and

Terracon (1997a and 1997b) suggests that groundwater flow was in a general easterly
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direction at an average horizontal hydraulic gradient of 0.02 to 0.025 ft/ft. which is

consistent with the KDHE data. Static water levels typically ranged from 1.5 to 4 feet bgs.

Slug withdrawal hydraulic conductivity testing was performed in wells MW-1 and MW-2 at
the Total Service Station (Geraghty & Miller 1996). The resulting hydraulic conductivity

values ranged from approximately 2-3 x 10 cm/sec.
Phase I Investigative Results

Results of the Phase I investigation support the hydrogeologic model previously developed
for the site-vicinity (Golder 1997). Investigations performed to date indicate that the site is
typically underlain by the following major hydrostratigraphic units: 1) a silty clay unit
that tends to function as an aquitard beneath and downgradient from the MARCO property:
and 2) underlying the silty clay unit, a relatively high permeability zone that is generally
the uppermost aquifer beneath the site. Although the silty clay aquitard is not present
upgradient from the MARCO property, it is approximately 20 feet thick in areas east of the

site.

The underlying uppermost aquifer is generally comprised of: 1) the sand and gravel unit
that directly underlies the silty clay statum; and 2) the upper portion of the Cottage Grove
Sandstone, which is highly weathered and apparently permeable. The combined thickness
of the units that comprise the uppermost aquifer beneath the site 1s estimated to range from
2 to 5 feet. Groundwater within the uppermost aquifer is typically present under semi-

confined conditions, as indicated by Figures 8 through 12.

Although laterally discontinuous, the shallow sand unit present near the southeast corner of

the MARCO property is potentially an important hydrostratigraphic unit. Where present,
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this sand unit typically extends from approximately 1 foot bgs to 4 feet bgs. Based on

current data, groundwater within this unit is typically present under unconfined conditions.

Phase I data indicate that groundwater levels in mini-wells constructed near the MARCO
facility typically range from near ground surface to about 7.5 feet bgs. On average, the
groundwater level 1s 2 to 3 feet bgs in the vicinity of the Phase I mini-wells. The primary
exception is P-18, which is located in the marshy area east of the site. The December 1997
water level measured in P-18 indicated slight artesian conditions. With the exception of P-
18, which was considered anomalous, water level data obtained from Phase I investigative
mini-wells and previous KDHE monitor wells were used to develop the potentiometric
surface map provided as Figure 14.  This figure illustrates potentiometric conditions
within the uppermost aquifer, which is comprised of the unconsolidated sand and gravel

unit and the underlying highly weathered sandstone.

During December of 1997, groundwater flow within the uppermost aquifer was generally
to the east, although a slight flow component to the east-northeast toward Village Creek
was evident. Based on December 14, 1997 data, the horizontal hydraulic gradient was
significantly greater beneath the MARCO property relative to downgradient areas. For
example, the horizontal hydraulic gradient was approximately 0.03 feet/foot (ft/ft) between
the western and eastern boundaries of the MARCO property, and approximately 0.002 ft/ft
from the eastern property boundary to P-19. The average horizontal hydraulic gradient
between mini-wells P-7 and P-19 was 0.02 ft/ft, which is equivalent to the slope of the
bedrock surface between P-7 and P-19, suggesting that the groundwater flow regime within
the uppermost aquifer is significantly influenced by bedrock topography. However, it
should be noted that the Phase I water level data may not be indicative of seasonably

variable potentiometric conditions.
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5.3 Contaminant Characterization

5.3.1 Soil Contamination

Previous Investigative Results

As part of the 1986 KDHE investigation, two soil samples (MAS1 and M2), a sediment
sample (MASD), and a sludge sample (MAS3) were collected from the approximate
locations shown on Figure 2. Results of this sampling program are included in Appendix
A. The 1987 report by KDHE concluded that soil contamination is present throughout the

site.

Phase I Investigative Results

Soil samples were analyzed at 20 probe hole locations during Phase | investigative
activities. The samples were collected from soil core material during direct push probing
activities described in Section 3.2. Soil samples were analyzed for the parameters shown in
Table 2. On-site soil screening analysis was conducted by HLI; these analytical results are
provided in Appendix H. QA/QC duplicate analysis was conducted by Pace Analytical,
with results provided in Appendix I. Contaminants detected during Phase I activities are

summarized in Table 3.

TPH and BTEX compounds were the primary contaminants detected in soil samples
downgradient of the MARCO facility. As illustrated by Figure 15, TPH contaminants
were encountered in soils at P-3 (1.41 ppm). P-19 (4.67 ppm). P-2 (45.9 ppm), P-4 (163
ppm). and P-20 (243 ppm), based on samples taken directly above the water table.
Isoconcentration contours provided on Figure 15 suggest that off-site. TPH migration

extends into the low-lying area directly downgradient of the MARCO site.
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During soil coring activities, petroleum compounds were visible throughout P-2 and P-4
core, although localized non-contaminated arcas were evident as well.  Contamination
within P-20 soil core was visible from approximately 5 feet to 13 feet bgs. Contamination
was visually identified by the “sheen” typical of petroleum products. PID readings and
core odor were also used to determine zones of contamination. No visible contamination

or odor was observed within soil core at probe holes P-3 and P-19.

The soil TPH contaminant plume trace depicted on Figure 15 extends downgradient of the
site within a low-lying area that drains into wetlands to the east. The pathway seems to
coincide with the historic MARCO facility railroad spur. Furthermore, the TPH plume
trace mirrors the structural bedrock high suggested on Figure 13, indicating that some type
of structural control, natural or man-made, could have influences TPH migration from the
MARCO facility. Historic soil TPH contaminant levels recorded during installation of
monitor wells MW-1 through MW-8 (Geraghty and Miller, 1996) were not included in the
construction of Figure 15, since they likely are partially indicative of contamination from

Total Service Station.

Soil BTEX concentrations are provided on Figure 16. Total BTEX soil concentrations
were measured in probe holes P-2 and P-4 at 102.3 ppb and 3987 ppb. respectively.
Elevated soil BTEX concentrations downgradient from the MARCO facihity are seemingly
confined to the area near Santa Fe Avenue. However, soil field screening performed
during installation of monitor wells MW-1 through MW-8 vyielded significant benzene

concentrations of up to 11,000 ppb (Geraghty and Miller 1996).

In addition to the TPH and BTEX compounds detected, elevated concentrations of
naphthalene were detected at probe holes P-2 (495 ppb) and P-4 (6170 ppb) within
screening samples (Table 3). A QA/QC duplicate sample at probe hole P-14 yielded a

naphthalene concentration of 130 ppb, although the screening sample for that location was
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characterized as non-detect. The soil sample at probe hole P-7 yielded a chloroform

concentration of 6.7 ppb.

Pace duplicate samples taken at probe holes P-7, P-14, and P-18 yielded chloromethane
concentrations of 440 ppb, 420 ppb, and 400 ppb. respectively. A chloromethane
concentration of 530 ppb was detected in the Pace method blank, indicating that the

contaminant was lab induced.

5.3.2 Groundwater Contamination

Previous Investigative Results

As part of the 1986 KDHE investigation of the MARCO site. seven site vicinity wells were
sampled, including four wells installed by KDHE (M1 through M4).  Groundwater
sampling locations are shown on Figure 2. Results of this sampling program, which are

included in Appendix A, are summarized below.

Well M1 - This well, which is located near the eastern (downgradient)
boundary of the MARCO site, indicated the most significant groundwater
contamination at the site. Groundwater sampling of well M1 was initially
performed on November 6, 1986, resulting in a total VOC concentration of
219.9 parts per billion (ppb). Because of the relatively high contaminant
concentrations measured in the initial sample, well M1 was resampled on
January 29, 1987, resulting in a total VOC concentration of 563.2 ppb.
BTEX concentrations in the second sample were 520.0 ppb benzene. 11.7
ppb toluene, 1.0 ppb ethylbenzene, and 29.0 ppb total xylene. Other notable
detection’s in the second sample include phenol at 10.2 ppb. 2-methyl-
napthalene at 15.5 ppb. and bis (2-ethylhexyl) phthalate at 28.1 ppb. It is
reported that M1 was also sampled in 1990. resulting in 1000 ppb benzene.
40.8 ppb toluene, 62.5 ppb ethylbenzene. and 16.4 ppb total xylene
(Geraghty & Miller 1996).

Well M2 - This well was installed immediately east of the site
(downgradient). although this well no longer exists.  VOCs were not
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detected in the M2 sample, although di-n-octyl phthalate was measured at
29.5 ppb and phenol was measured at 3.0 ppb.

Well M3 - This well is located near the northeast corner of the site. VOCs
were not detected in the M3 sample, although di-n-octyl phthalate was
measured at 96.3 ppb and bis (2-ethylhexyl) phthalate was measured at 12.9

ppb.

Well M4 - This well is located immediately east of the BS Pit. VOCs were
not detected in the M4 sample, although di-n-octyl phthalate was measured
at 135 ppb.

Larkin Well - This upgradient well is located west of the site (Figure 3).
No priority pollutants were measured in this well, which is 101 feet deep.

Ash Grove Well - This 22-foot deep well, which was located between the
MARCO site and Village Creek, no longer exists. VOCs were not detected
in this well, although di-n-octyl phthalate was measured at 175 ppb.

Fairway Crude (FC) Well - This 12.7-foot deep well, which was located
near the northwest corner of the MARCO site, apparently no longer exists.
The only priority pollutant measured in this well was benzene at 0.9 ppb.

It was concluded that groundwater contamination had occurred beneath the MARCO
facility, and that the contaminated groundwater plume was migrating to the east-southeast
(KDHE 1987). The contaminated groundwater plume included refined petroleum products
(BTEX compounds) and was apparently located above the unnamed member of the Chanute

Shale.

Supplemental groundwater sampling of wells M1, M3, and M4 was performed by KDHE
on May 2, 1996. As noted in Appendix B-2, grab samples were collected for analysis of
priority pollutant VOCs. BTEX concentrations in the M1 sample were 296 ppb benzene,

31.3 ppb toluene, and 21.0 ppb total xylene. VOCs were not detected in the M3 and M4

samples.
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Pertinent groundwater quality data are also available (Geraghty & Miller 1996) from
monitor wells installed near the current Total Service Station located near the southeast

corner of the MARCO site (Figure 2). September 1995 BTEX concentrations in these

MW-3. BTEX concentrations were not detected in the other wells sampled. Groundwater
sampling of these same wells in July 1997 resulted in BTEX concentrations of 2,700 ppb at
MW-7, 37 ppb at MW-6, 13 ppb at MW-3, and 1 ppb at MW-1 (Terracon 1997a).
Groundwater sampling of these wells in September 1997 (Appendix B-1) resulted in BTEX
concentrations of 3,980 ppb at MW-7, 27 ppb at MW-6, 59 ppb at MW-3 and 1 ppb at
MW-1 and MW-8 (Terracon 1997b). The 1997 sampling events suggest that BTEX
concentrations measured in these wells are likely attributable to the MARCO site, since
BTEX concentrations were noted upgradient from the Total Service Station and

downgradient from the MARCO site.

Phase I Investigative Results

Groundwater samples were analyzed at 20 probe hole locations during Phase I investigative
activities. The samples were collected from groundwater following direct push coring
activities using the methodology described in Section 3.2, Groundwater samples were
analyzed for the parameters shown in Table 2. On-site groundwater screening analysis was
conducted by HLI; these analytical results are provided in Appendix H. QA/QC duplicate
analysis was conducted by Pace Analytical, with results provided in Appendix I.
Contaminants detected during Phase I activities are summarized in Table 3. Results of

Phase I groundwater sampling activities are described below.

P-4 - This downgradient mini-well, located near the southeast corner of the
MARCO property, yielded the most significant off-site groundwater
contamination. The December 1997 groundwater screening sample for this
well resulted in BTEX concentrations of 645 ppb benzene, 367 ppb toluene,
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148 ppb ethylbenzene, and 150 ppm total xylene. Other notable detections
included naphthalene at 202 ppb and TPH at 1.73 ppm.

P-2 - This mini-well was installed immediately downgradient of the
MARCO site and approximately 450 feet north of P-4. The groundwater
screening sample for this well resulted in BTEX concentrations of 16.8 ppb
benzene, 9.08 ppb toluene, and 7.24 ppb cthylbenzene.  Other notable
detections included naphthalene at 18.9 ppb, 1.2-dichloroethane at 4.85 ppb.
and TPH at 0.55 ppm. A QA/QC duplicate sample was collected from P-2
for off-site analysis. The duplicate sample did not report detections of
naphthalene or TPH. Additionally, chlorobenzene and 1,2-dichlorobenzene
were detected 1n the duplicate sample at 2.5 ppm and 2.6 ppm, respectively.

P-20 - This probe hole was located downgradient of the site approximately
170 feet east of abandoned KDHE monitor well M2.  The groundwater
screening sample for this probe hole resulted in a TPH concentration of 1.68
ppm. A QA/QC duplicate sample collected from P-20 yielded VOC
concentrations of chlorobenzene (0.71 ppb). 1.2-dichlorobenzene (2.2 ppb).
and 1.4-dichlorobenzene (1.1 ppb).

M1 - This KDHE monitor well, which is located on the MARCO property
near the eastern boundary, has historically contained the most significant
groundwater contamination on the MARCO site. The December 1997
groundwater screening sample for this well resulted in BTEX concentrations
of 372 ppb benzene and 19.6 ppb toluene. Groundwater screening for
KDHE monitor wells M3 and M4 resulted in no detections for the
constituents listed in Table 2.

P-5 - This probe hole was located south of the MARCO site and
approximately 150 feet west of Terracon well MW-3.  The groundwater
screening sample for this probe hole resulted in BTEX concentrations of 12
ppb benzene, 15.1 ppb toluene, and 2.18 ppb ethylbenzene.

P-7 - This mini-well was installed upgradient of the MARCO property and
south of the EOTT building. Groundwater screening and duplicate samples
for this well resulted in detected chloroform concentrations of 3.2 ppb and
1.4 ppb. respectively.

P-9 - This mini-well was installed upgradient of the MARCO site near the
northwest corner of the property. The groundwater screening sample for
this well resulted in a chloroform concentration of 1.2 ppb.

P-11 - This probe hole was located north of the MARCO site on Ash Grove
Cement Company property. The groundwater screening sample for this
probe hole resulted in a TPH concentration of 0.56 ppm.
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P-12 - This mini-well is located northeast of the intersection of Santa Fe
Avenue and Ash Grove Road, near the Ash Grove Cement Company
ratlroad spur. The groundwater screening sample for this well resulted in a
detected chloroform concentration of 4 ppb.

No other contaminants were detected in Phase I groundwater samples.

Site-vicinity groundwater TPH concentrations are presented on Figure 17.  TPH
compounds were detected at probe holes P-2 (0.55 ppm), P-4 (1.73 ppm). P-11 (0.56
ppm), P-20 (1.68 ppm), and KDHE monitoring well M1 (0.39 ppm). Groundwater TPH
1soconcentration contours delineate an area similar to the soil TPH isoconcentration map
(Figure 15). Groundwater TPH concentration contours also suggest that contamination
extends north of the MARCO property in the vicinity of probe hole P-11. This northern
extension of TPH contaminants could be attributed to a northeast trending groundwater

flow component from the MARCO site.

BTEX compounds are the major groundwater contaminants detected during the Phase [
investigation. Phase I probe hole groundwater quality data were combined with available
data from monitor wells MW-1 through MW-8 (Terracon 1997a and 1997b) installed ncar

the current Total Service Station located near the southeast corner of the MARCO site.

Groundwater total BTEX isoconcentration contours are provided on Figure 18. Terracon
monitor well water quality data collected September 9. 1997 included BTEX concentrations
of 3980 ppb at MW-7, 59 ppb at MW-3, 27 ppb at MW-6, 1 ppb at MW-2_ and 1 ppb at
MW-8. Phase I investigative probe hole locations yielded BTEX concentrations of 1310

ppb at P-4, 33.1 ppb at P-2, 29.3 ppb at P-5, and 391.6 ppb at KDHE monitor well MI1.

Figure 18 suggests that BTEX contaminants are mainly confined to the southeast corner of

the site.  BTEX contaminants detected at probe holes P-5 and P-4, which are upgradient
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and cross-gradient from the Total Service Station, support the results of previous sampling
events suggesting that the noted BTEX contamination originates from the MARCO site.
Groundwater isoconcentration maps for individual BTEX compounds benzene. toluene,
ethylbenzene. and total xylene are presented as Figures 19, 20, 21, and 22, respectively.
These isoconcentration maps suggest groundwater contamination occurrence and

conclusions similar to those noted for BTEX.

Groundwater naphthalene isoconcentration contours are provided on Figure 23. Terracon
monitor well water quality data collected September 9, 1997 included naphthalene
concentrations of 320 ppb at MW-7, 6.6 ppb at MW-3, and 1.6 ppb at MW-6. Phase |
investigative probe hole locations yielded naphthalene concentrations of 202 ppb at P-4 and
18.9 ppb at P-2 although, the Pace duplicate sample at P-2 was non-detect for naphthalene.
In addition, while the groundwater screening sample at P-14 was non-detect for
naphthalene, the Pace duplicate sample for P-14 resulted in a naphthalene concentration of

130 ppb.

Naphthalene isoconcentration contours indicate that this contaminant is confined to the
southeast corner of the site, similar to BTEX compounds. The detection of naphthalene in
the P-14 duplicate sample (130 ppb) however. suggests that the contaminant possibly

extends beyond the downgradient migration of other aromatic VOCs.

Although Phase I groundwater screening samples yielded no detections of MTBE. Terracon
monitor well water quality data collected September 9, 1997 included MTBE
concentrations of 15 ppb at MW-2, and 1.4 ppb at MW-5. These MTBE detections are
attributed to the Total Service Station since MTBE was not used as a gasoline additive until

after MARCO operations were discontinued.
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Other contaminants detected in Phase 1 groundwater samples include chloroform and
1.2-dichlorobenzene. Groundwater screening samples resulted in  chloroform
concentrations of 3.2 ppb at P-7, 1.2 ppb at P-9, and 4.0 ppb at P-12. The remaining
sample points were non-detect. 1,2-dichlorobenzene was detected in Pace duplicate
samples vielding concentrations of 2.6 ppb at P-2 and 1.1 ppb at P-20. Groundwater

screening samples for P-2 and P-20 were non-detect for the 1.2-dichlorobenzene.
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6.0 CONCLUSIONS

Phase I of a Comprehensive Investigation of off-site soil and groundwater contamination
was conducted near the MARCO site in Chanute, Kansas during December of 1997, Since
the U.S. EPA is responsible for investigation of contamination at the MARCO property,
the focus of the Phase I investigation was characterization of off-site contamination. Based
on results of the surface water sampling performed by KDHE in 1986 and the groundwater
emphasis for the MARCO CI, surface water quality sampling was not performed as part of
the Phase | investigation. Major findings of Phase I investigations performed in the

vicinity of the MARCO site are as follows.

Hydrogeologic Model

1. The most significant laterally extensive hydrostratigraphic units in the
site-vicinity are a silty clay stratum, the underlying sand and gravel unit,
and the Cottage Grove Sandstone Member of the Chanute Shale.

t9

Although not present at the upgradient probe hole locations to the west
of the MARCO facility, the silty clay unit is approximately 20 feet thick
in the eastern portion of the study area. This relatively low permeability
stlty clay unit tends to function as an aquitard beneath and downgradient
from the MARCO property.

3. Underlying the silty clay aquitard is a relatively high permeability zone
primarily comprised of sand and cherty gravel. This sand and gravel
unit was generally about 0.5 to 2 feet thick where penetrated by Phase |
boreholes. The upper portion of this granular unit is characterized as a
silty sand or a clayey sand, while the lower portion of the unit is
commonly a silty gravel or a clayey gravel. Groundwater within the
sand and gravel is typically present under semi-confined conditions:
potentiometric levels in the vicinity of the Phase I mini-wells were
tvpically 2 to 3 feet bgs.

4. Phase I investigative probe holes were typically terminated at refusal
within the Cottage Grove Sandstone. Bedrock intervals penetrated
during Phase I are characterized as highly weathered, fine to medium
grained. very weak sandstone. The upper portion of this sandstone unit
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1s inferred to be relatively permeable. Shale was only encountered in
one of the Phase I probe holes. Beneath the MARCO site, the bedrock
surface slopes to northeast at approximately 0.05 ft/ft, and slopes to the
east at 0.01 fuft in the area east of the site.

In addition to the major hydrostratigraphic units that are laterally
extensive in the site-vicinity, a surficial sand was encountered near the
southeast corner of the MARCO property. Where present, this silty to
clayey sand unit typically extends from approximately | to 4 feet bgs.
Groundwater within this surficial sand s generally present under
unconfined conditions.

wn

6. The uppermost aquifer that is laterally continuous in the site-vicinity is
the relatively high permeability unit that i1s comprised of the sand and
gravel stratum and the upper portion of the Cottage Grove Sandstone.
The combined thickness of the uppermost aquifer beneath the site is
estimated to range from 2 to 5 feet. Groundwater within the uppermost
aquifer is typically present under semi-confined conditions.

Groundwater Flow Regime

7. Consistent with previous results, December 1997 potentiometric
monitoring indicates that groundwater flow within the uppermost aquifer
was generally to the east, although a flow component to the cast-
northeast was also suggested.  Seasonal influences may result in
variations in the groundwater flow direction.

8. The horizontal hydraulic gradient bencath the MARCO property was
about 0.03 fuft, but was considerably less (0.002 ft/ft) east of the site.
The overall horizontal hydraulic gradient across the study area was 0.02
ft/ft. which i1s equivalent of the slope of the bedrock surface, suggesting
that the groundwater flow regime within the uppermost aquifer is
significantly influence by bedrock topography.

9. Depth-discrete potentiometric data have not been collected to date. so
conclusions can not be made concerning vertical directions and gradients
between the various hydrostratigraphic units.
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Extent of Soil Contamination

10. Previous investigations by KDHE concluded that soil contamination was
present throughout the MARCO property.  The most significant
contaminants encountered off-site from the MARCO property during the
Phase I investigations were TPH, BTEX compounds, and napthalene.

11. A TPH concentration of 243 ppm was detected in probe hole P-20,
located approximately 200 feet east of Santa Fe Avenuc. Petroleum
contamination within the P-20 soil cores was visible between depths of 5
to 13 feet bgs. In addition, a TPH value of 5 ppm was measured
approximately 800 feet east of Santa Fe Avenue. TPH soil
contamination coincides with the historic MARCO facility railroad spur,
which could have provided a high permeability pathway for migration of
petroleum compounds.  The noted TPH soil contamination also
correlates with a structural high in the bedrock surface, although the
effect of this geologic feature is not known.

12. Total BTEX concentrations of up to 3.987 ppb (probe hole P-4) were
measured in soil samples collected immediately downgradient from the
MARCO site.  High concentrations of napthalene were similarly
restricted to soil sampling areas located immediately east of Santa Fe
Avenue, with a maximum value of 6,170 ppb at probe hole P-4.

Extent of Groundwater Contamination

13. Previous  investigations by KDHE concluded that groundwater
contamination had occurred beneath the MARCO facility, and that the
contaminated groundwater plume was generally migrating to the east-
southeast. In addition, investigations in the vicinity of the Total Service
Station concluded that BTEX concentrations measured in monitor wells
located near the southeast corner of the MARCO site were likely
attributable to groundwater contamination migrating from the MARCO
facility. Finally, a landowner located immediately east of the MARCO
property reported that several excavations located east of Santa Fe
Avenue resulted in observation of contaminated groundwater within
approximately 6 feet of the ground surface. Results of the Phase 1
investigation are generally consistent with these observations and
conclusions.

| e 2108 21e0R1) DI Golder Associates






DRAFT
January 1998 -50- 973-2300.7

14. Oft-site groundwater contamination identified downgradient  of
the MARCO facility primarily consisted of TPH, BTEX compounds,
and naphthalene.  Additionally, minor detections of chloroform,
chlorobenzene, 1.2-dichlorobenzene, 1,4-dichlorobenzene, and
1.2-dichloroethane were observed downgradient of the site.

15. TPH contaminated groundwater extended approximately 500 feet
downgradient of the MARCO site boundary. The groundwater TPH
plume mirrors the soil TPH contamination. Groundwater TPH
concentrations ranged from 0.55 ppm at P-2 to 1.73 ppm at P-4
Furthermore, TPH contamination extends north of the site where
groundwater concentrations of 0.56 ppm were detected at P-11.

16. Groundwater BTEX contamination is confined to an area immediately
downgradient of the site near the southeast corner of the MARCO
facility. Total BTEX concentrations ranged from 33.1 ppb at P-2 to
1310 ppb at P-4.

17. Naphthalene contamination is apparently also confined to the southeast
corner of the MARCO site. Groundwater concentrations ranged from
18.9 ppb at P-2 to 202 ppb at P-4. A duplicate sample detection of 130
ppb at P-14 suggests that napthalene is present at a high concentration at
a distance of over 400 feet east of Santa Fe Avenue.

18. Groundwater monitoring at P-18 and P-19 indicates that residual impacts
from the 1989 hazardous chemical spill are not apparent.

19. Buried utilities in the vicinity of the MARCO facility may have provided
a pathway for migration of groundwater contaminants, however available
data are not sufficient to support a definitive conclusion.

20. Domestic water well users are not located in the area of contamination
downgradient from the MARCO property. Current data support the
conclusion that the MARCO site does not pose an immediate threat to
private drinking water supplies.  Although the City of Chanute’s
municipal water supply is located downgradient from the site, the
MARCO groundwater plume apparently does not extend within 1 mile of
the water supply intake.
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7.0 CORRECTIVE ACTION ALTERNATIVES

Data collected from the historical evaluation and the Phase I investigation suggest that the
following corrective action alternatives should be evaluated during the Corrective Action
Study. Items that merit consideration in connection with the potential corrective action

alternatives are also noted.

Alternative #1 - No Further Action

Since the U.S. EPA is responsible for investigation and remediation of contamination
within the boundaries of the MARCO property, contaminant source areas within the facility
have not been evaluated as part of this investigation. Corrective action measures that are
ultimately implemented by the U.S. EPA to address contamination within the MARCO
facility may eventually remove or mitigate the source areas that are contributing to off-site
contamination. This possible scenario could make no further action by KDHE a reasonable

alternative.

Alternative #2 - Remediation of Uppermost Aquifer

Remediation of the uppermost aquifer would focus on the upper. highly weathered
sandstone unit and the sand and gravel unit that directly overlies bedrock at the site.
Contaminants of most significant concern would include VOCs such as benzene and
napthalene, which are present in off-site groundwater in concentrations above the MCLs.
Remediation of the uppermost aquifer could also involve petroleum hydrocarbons that are
present in downgradient areas. As described below, remedial technologies implemented
could include: 1) bioremediation technologies such as ORC injection. SORC wells,
biosparging. and biochemical enhancement; 2) construction of treatment walls; or 3)

groundwater extraction and treatment.
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Alternative #3 - Remediation of Uppermost Aquifer and Surficial Sand

The surficial sand present near the southeast corner of the MARCO facility is apparently
not laterally extensive, yvet could serve as a significant  ongoing source of off-site
contamination.  Withdrawal of contaminated groundwater from the uppermost aquifer
would induce relatively steep downward vertical gradients from the surficial sand to the
uppermost aquifer. Depending on the integrity of the intervening silty clay aquitard, the
effectiveness of remedial activities in the uppermost aquifer could be compromised by
migration of contaminants from the overlying surficial sand. Therefore, the Corrective

Action Study should also consider remediation of the surficial sand unit.

Based on current data, the surficial sand unit (where present) typically extends from
approximately 1 foot bgs to 4 feet bgs. Because of its shallow occurrence, trenching could
be considered in connection with interception and/or remediation of this contaminated flow
zone. However, it should be noted that buried utility lines are abundant immediately
downgradient from the MARCO facility, thereby making trenching operations problematic.
Potential remedial technologies that could be used in connection with the corrective action

alternatives described above include the following.

Bioremediation

Oxygen Release Compound Injection - Oxygen Release Compounds
(ORC") could be injected into the saturated zone using direct push methods.
ORC" is a formulation of magnesium peroxide that slowly releases
molecular oxygen when hydrated. This oxygen promotes microbial growth
and maximizes the ability of aerobic microbes to degrade contaminants such
as petroleum hydrocarbons. As the microbes degrade contaminants. carbon
dioxide and water remain as reaction products. ORC” comes in powder
form and typically is mixed into a 30 percent sohid slurry for injection
purposes and provides enough of the compound to release over an
approximate 6-month period. Prior to the introduction of ORC”". specific
groundwater analytical parameter concentrations should be identified to
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determine proper remedial design. Therefore, groundwater sampling and
analysis of strategic sample points would be required prior to ORC"

injection.

Slow Oxygen Release Compound (SORC) Wells - Magnesium peroxide or
calcium peroxide compounds can be placed into wells, providing similar
results to the ORC injection process described above. With the SORC
wells, the SORC compounds are placed into “socks,”™ which are linked and
lowered into a well. The rate of oxygen release using this material is slow
enough that the socks only have to be changed every 6 months to a year.

Biosparging - Biosparging is a process that injects air into the aquifer to
strip organic compounds from the saturated soils. Injected air then flows to
the vadose zone, where a bioventing system is designed to create optimum
colonies of bacteria that consume contaminants in the air stream. Air
injection results in an increase of the dissolved oxygen content of
groundwater, which in turn allows populations of naturally occurring
bacteria to multiply and degrade compounds within the aquifer.

Biochemical Enhancement - The control of inorganic nutrients is critical to
establishing and maintaining the activity of bacteria. Bacteria require both
nitrogen and phosphorous to carry out cellular functions. Depending on
conditions downgradient from the MARCO facility, it may be necessary (o
enhance the activity of bioremediation through the addition of nutrients.
Phosphate and nitrogen based nutrient feeds can be injected into target zones
to stimulate and maintain the remedial process.

Treatment Walls

Treatment walls or reactive barriers are permeable walls constructed with a
treatment material or structure placed across the path of a contaminant
plume. The wall can be used to create chemical or biochemical reactions or
may facilitate a process that removes the contaminant. They can be installed
with trenching where the contaminant is shallow, or by injection through
vertical or horizontal wells. Materials which are typically used for these
reactive barriers include nutrient compounds. zero valence iron, and
activated carbon.
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Groundwater Extraction and Treatment

Groundwater can be removed from the ground and treated at the surface
utilizing conventional methods of wastewater treatment.  Groundwater
extraction downgradient from the MARCO site would involve pumping a
series of vertical wells to provide the required capture of contaminants. The
extracted groundwater would be routed through a conventional treatment
system. Several technologies that may be evaluated include air stripping,
liquid phase carbon adsorption or ozone destruction. The treated water
would then be discharged to a receiving water body, passed to a publicly
owned wastewater treatment plant for further treatment and dilution, or
reinjected into the ground.

The potential corrective actions described above focus on groundwater remediation instead
of remediation of off-site contaminated soils. This groundwater focus i1s based on the
assumption that the most contaminated soils are present within the MARCO facility, and
will be addressed through a U.S. EPA corrective action.  Focusing on remediation of off-
site contaminated groundwater was also driven by the assumption that off-site soil
remediation would be relatively costly, and would involve more significant disruption of
utilities and the operations of downgradient landowners. These assumptions will be further

evaluated as part of the Corrective Action Study.
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8.0 RECOMMENDATIONS

As described in the MARCO CI Work Plan (Golder 1997), a phased approach was
envisioned for investigation of migration of contaminants off-site from the MARCO
facility. Based on the results of Phase I. and data gaps that should be filled in support of

the Corrective Action Study, we recommend that the following activities be performed as

Phase II of the MARCO CI.

9

Well Installation in the Uppermost Aquifer - We recommend that two
wells be installed in the area of maximum groundwater contamination
immediately southeast of the MARCO property. The wells would be
screened in the sand and gravel and highly weathered bedrock unit that
comprises the laterally continuous uppermost aquifer beneath the site.
We recommend that the wells be installed within approximately 100 feet
of existing wells P-4 and MW-7. These wells would be 2-inch or 4-inch
diameter, depending on hydraulic test considerations and the potential
usefulness of these wells as withdrawal or injection points in connection
with remediation of the uppermost aquifer.  Drilling performed in
connection with this well installation will also allow collection of
undisturbed samples of the silty clay aquitard. and laboratory testing to
determine the vertical hydraulic conductivity of this unit.

Well Installation in the Deeper Bedrock - We recommend that one
deeper well be installed near MW-7, 1n the area of maximum
groundwater contamination. To prevent introduction of a possible
pathway for migration of contaminants from the uppermost aquifer to a
lower flow zone, the borehole would be sealed through the uppermost
aquifer prior to coring approximately 15 feet into relatively competent
rock. This deeper monitoring point would allow: 1) characterization of
the bedrock interval that could function as an aquitard to downward
migration of contaminants; 2) screening and monitoring of the strata
present below the highly weathered bedrock: 3) evaluation of the vertical
gradient between the uppermost aquifer and the deeper strata: )
evaluation of the vertical extent of groundwater contamination; and 5)
evaluation of the degree of hydraulic connection between the uppermost
aquifer and the deeper bedrock. as indicated by the hydraulic testing
program described below.
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3. Hydraulic Testing - Evaluation of corrective action alternatives for the
uppermost aquifer will require reasonably accurate estimation of the
hydraulic properties of this groundwater flow zone. To fill this data gap.
we recommend that pumping tests be performed in the two new
uppermost aquifer wells, using existing wells as observation points for
determination of representative hydraulic values for the uppermost
aquifer. Hydraulic testing of the uppermost aquifer would: 1) allow
determination of the rate of migration of the contaminant plume located
near the southeast corner of the MARCO site; 2) allow evaluation of the
hydraulic interconnection between the uppermost aquifer. the deeper
bedrock flow zone, and the surficial sand unit that is present in this
portion of the site; and 3) support potential remedial design activities.

4. Supplemental Probe Holes - We recommend that supplemental direct
push probing be performed downgradient from the MARCO site to
allow: 1) further delineation of the lateral and vertical extent of the
surficial sand unit noted near P-4 and MW-7; 2) groundwater screening
of this surficial groundwater flow zone: 3) installation of temporary
mini-wells in this surficial sand to determine the hydraulic response of
this flow zone to pumping of the underlying uppermost aquifer; 4)
additional characterization of subsurface conditions between the MARCO
facility and the railroad bed located downgradient from the site; and 5)
collection of data that would support potential remedial design activities
for the surficial sand unit.

5. Groundwater Monitoring - The conclusions provided herein are largely
based on the groundwater monitoring event performed in December
1997. Instead of basing the subsequent corrective action evaluation on a
single sampling event, we recommend that Phase II include an additional
groundwater monitoring event to allow confirmation of the December
1997 water quality results. Supplemental groundwater sampling would
also allow monitoring for parameters such as BOD., COD, dissolved
oxygen, nitrate, iron (II), sulfate, sulfide, Eh, pH. total organic carbon,
alkalinity, and chloride; information on these parameters would be useful
in preliminary evaluation of the correction action alternatives and
potential remedial technologies described in Section 7. To allow partial
evaluation of seasonal variations in the groundwater flow regime, the
Phase II monitoring event would also include comprehensive
measurement of water levels in site-vicinity wells. Finally, the Phase Il
field program would include carbon treatment of contaminated
groundwater collected during the Phase I and II investigations.
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This general description of the recommended Phase II scope of work is submitted to KDHE
for purposes of discussion. Based on KDHE review of the Phase I results, we would like
to discuss with you the Phase Il scope of work that would best satisfy KDHE expectations
for the project. Following KDHE/Golder agreement on the level of effort that is
appropriate for Phase II, we will prepare a cost estimate for the scope of work agreed

upon.

GOLDER ASSOCIATES INC.

Randy March,
Engineering Progra
Associate
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TABLE 2

PHASE I ANALYTE LIST

Purgeable Halocarbons

Bromodichloromethane

1,3-Dichlorobenzene

Methylene Chloride

Bromoform

1.4-Dichlorobenzene

1.1.2.2-Tetrachloroethane

Bromomethane

Dichlorodifluoromethane

Tetrachloroethene

Carbon Tetrachloride

1.1-Dichloroethane

1,1.1-Trichloroethane

Chlorobenzene

1.2-Dichloroethane

1,1.2-Trichloroethane

Chloroethane

1,1-Dichloroethene

Trichloroethene

Chloroform

trans-1,2-Dichloroethene

Trichlorofluoromethane

Chloromethane 1.2-Dichloropropane Vinyl Chloride
Dibromochloromethane cis-1,3-Dichloropropene
1,2-Dichlorobenzene trans-1,3-Dichloropropene

Purgeable Aromatics
Benzene Methyl tert-Butyl Ether Toluene
Ethylbenzene Naphthalene Xylenes (0.m.p)

Note: Samples were also submitted for TPH analyses using Method OA-2.
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TABLE 3-§

MID

WELL INFORMATION

AMERICAN REFINERY

Stetic Top of
Well Water Top of Total Screen Casing Ground
Alises Date Level Casing Depth Interva Elevation Flevation
1 11/06/86 |4.75’ 1.71° 25.0° 15’ -25" 917.155° 915, 29°
01/29/87 |5.00°
2 11706785 |3.54’ 1.92’ 25.0' 15'-25" S15.29° "913.27°
01729787 |3.69°
Pt 3 11706786 |3.83" 2.48"’ 27.5° 17.5’- 917.11° 914.35° i
27.5° 5
01/23/87 {3.79" ‘
4 11/05785|5.00°’ 0.75° 16’ 11°-15" S41. 385’ 940. 415"
01/235/87 {5.71"°
FCrude| 11/07/85 {3. 35" 2.758° 12.67° 7.67"~- - NA NA
. 12.67°
pGrovel 11/05/85 |2.63° 1.7y 22.04° NA NA NA }
|







KEY TO CHEMICAL ANALYSIS SUMMARY

UNITS:
Uug/1l
Mg/1

MEDIUM:
GwW -
SW -
SOIL

SED
SLDG

)
<
)
(U]

KNL
KAL
CDC

OTHERS .
ND -

NA -~
D -

L
'

{ppb)
Mg/kg (ppm)
(ppm)

~ Parts per billion
~ Milligrams per Kilogram
- Parts per million

Groundwater Sample

Surface Water Sample

- Soil) Sample
Sediment Sample

- Sludge Sample

Kansas Notification Level
Kansas Action Level
Centers for Disease Control

Not Dectected
Not Analyzed
Detected

Many

Trace levels of Petroleum Type

Pctrolecum Type Hydrocarbons Prescut

Present

Hydrocarbons
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¢ COITAMINATION RIDUITION 2000 - Ares ©f ceconlaminglion.

27 US10 TOHT - Area(3) nf aieccec sonsapination,






DIN1L. L. YNNG Ot

LOJECT S1TE Mid America Refinery
EGSL LOCATION _SE NE SE 17-27S-R18E

paTE 09/25/86 )
LOGGED my 3111 Thornton

L ALTIAS M1
£11.Les KDHE - Jack Slade

HoLE s1zz_ 4 inch

MeTRoDp Solid stem auger

‘ETAILS 2_inch threaded flush joint PVC casing from Q' = 15'

EOUTING DETAILS_cement grout 0-13 feet bentonite 13-14

ACUATION DETAILS pumped out 5 casing volumes before sample

=L gV
was taken
;.L.=L=Eyv.  915.29 STATIC WATER L=vEL>-0' on 1/29/87

15" - 25°
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LITHOLOGY

Description Remarks

top soil, with
£111
hydrocarbons present
HNU 1 pom

brown to black
clay

ment
out

orange, brown
silt, limonite
motting

ntonite dark grey silty

sandy clay

— tan, brown sand

coarse sand with
chert pebbles

gray shale







IR RTENT oo anp oL I o

YD K-S -~ S WL A BRSNS WAy
Dns ance an:! dires h:m from neares! town of "17 siree! 332,e5% o' well 1! located vm%”
T COpeprie = AJID ﬂ/jf/’/ A HTEricey (AT

] WATER WELL OWNER: KPHE
RR#, St. Address, Box # Boa-d of Agniculture, Division of Water Resourc

A:;Ph:anon NumbeL _

Crry. Srate. ZIP Code _ —_
.OCATE WELL'S LOCATION WITH_a_] DEPTH OF COMPLETED WELL. K5 . ELEVATION: 7. 8& . . g, 7-0557
AN TXTIN SECUOS 80x: Depih(s) Groundwater Encountered 1. .. é ............ 2 22- ......... N3 f

7 [ ] WELL'S STATIC WATER LEVEL { 'O 1 below tand su"a"e measured on mo/day yr //:'. //5.r 7.

] le . r:E . Pump lest data: Well waler was ........... foater ........... hours pumpIng ... ... . ... yp

) ) Est. Yold ........ gpom: Well waler was ........... fl ater ........... hours pumping . ... ..., ... oo

. ! ! Bore Hole Diameter. . “7~. .. .. nto.. 257 ... ... foand. . N - N 1

3 w | 1 WZLL WATER TO B= USZD AS: 5 Pubhz water supply 8 Air congitioning 11 Injecuan well

- t f X 1 Domestlic 3 Feedidt 6 Oil field water supply $ Dewatenng 12 Other {Spesity below)

l rv el S'E - T 2 Imigalion 4 industrial 7 Lawn and ga:den on‘@):ser\-ation well .

1 1 Was a chemizalbacteriologizal sa le s.x:m:ned 1o Depanment? Yes /... No..o . i yes, mo-Cay'yr sample was s.

! < mitted /O 5 Water Well Disinfected? Yes No)

i] TYPZ OF 3_ANK CASING USED: 5 Wrou;hl iron 8 Concrete lile CASING JOINTS: Glued .. .. .. Ciamped . . ...
1 Steei 3 RMP (SR) 6 Asbestos-Cement’ 9 Other {spezity below) Weitded ... ... ...........
2 PVC 4 ASS 7 Fiderglass e @ ...............

3lank casing diameler . . '2 e in.to.. /5 NN e ¢ I . f.Da......... ... now oL t

Casing height adove land suriaze. . ..., /-47/ ...... L, wWeIghL L. Ios. M Wall thickness or gauge No. . ... .. .. ..., ..

TYPZ OF SCAZEN OR PZRFORATION MATZRIAL: vC 10 Asbestos-cement

1 Stesl 3 S:ainiess steel 5 Fiverglass 8 RMP (SR) 11 Other (spexity) .. ... ... ..........
2 3r2ss 4 Galvanized steel § Conzrele tile 9 ASS 12 None used (open hole)
[Het-10=. ‘;‘ FERIDRATION OPEZNINGS AREZ: 5 Gauzed wrapped 8 Saw cut 11 None {cpen hole)
1 Contingy:s sl 3 Ml stot & Wire wrapped 9 Dilied holes
2 Louvered shutter 4 Key punzhed — 7 Jorzh &=t y - 10 Onner {specity) . ... ... ... .. P
SCRIIN-PIRFORATIO INTERVALS:  From...... A= Rto... .. o= U N 1 J U RO '
From. .. ... 1 SO o RoFrOM L L2 S = '
GRAVEL PACK INTERVALS:  From...... AT S Rio.... 25 RLFIOM Rt 1

—~ From . 15 h. From ® 15 1

’ )

X }RDUT MATZRIAL: 1 Nea! cemen! y ment grout - Gj-nxo'me /4 N
Goust lne~vals:  From. .. p/ . / L, From. . V=2 oo S L, From............ oo t
What s the nearest source of poss::z)e conlamination: 10 Livestock pens 14 Abandoned waler well

1 Sepu: tank 4 Lateral lines 7 Pit privy 11 Fuel siorage 15 Ol wel‘Gas well
2 Sewer Lnes 5 Cess pool 8 Sewaje lagoon 12 Feilzer storage 16 O-n-r (speciy betow)
3 Walsugh! sewer [;aes 6 Seepaje pit 9 Feedyard 13 Insecuzide storage O// Y Y ESEE Y4 2

Drectioa from wel? L How many feet? =4/()

FROM TO LTHOLOSGIC LOS FROM 1o LITHDLOSIC LO3

ﬁ‘ﬂ 5 1,)[> _)C’J/ /)/'1' oS00 ‘T/“"

Liarith 2y
2 7 Aork LAY Ay cerbens
- 7
L2 2 -/‘
7 | g olack 10 brzwn (la Y.
BRI 0/-/n~~ Do SiI7,
— //V’\nx%‘\o Ny ALY
/132 1 /A /1//'/( groN < na/\/ ey
J4 123 15 3 Lhs Zent bl n
I S(‘f\ .
_22 '2{/ _r_m__ (“()f'/}L wnﬂj)wi'z!
N he T Pehiles
2d 125 Gre <halo

J CONTRAZTOR'S OR LANDOWN C=RTL-I ATION: This wate: wel wa¥ (1) construzt (2} 1ezonstruzted or (3) plu;;e:! unse’ my jurisdicion and w.

oTpieies o1 (Mo'Say'yeat) . . 7. ‘? / S anZ this rezog 1s Lue 10 the bes: o y k-w 26 and belef. Kans

irier Wel Convactors Luzense NO. L L. Trus Wate: Well Rez0'd was completed on {(md'2a -() //S ‘ .C' ...........
:- e osecs name of /(D//E v {s:13nature) ’M /—-,,n

INSTRJUZTIONS Use typew e 0" Da! pont pen PLEAST PRISS FIRALY anZ PRINT ieasty Piease il 1 Danes underine or or i tne comes: a1swe’s Seazizp Ivee soxes 1o Kanses

AZ Envroamenial Geoicgy, Aepuiaton anl Permming Senton. Tepesa Manses 658257500, Teiepnone §13-862-5350 Senzone

Deca~en nea'lrn Zrvooamen: OYize 0! D Fi
12 WATISWILL OWNIR a1z rewam one 10 vour 1e25°23
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~JJECT ZITE. Mid America Refinery

EGL LOCATION NW NW SW 16~-27S-R18BE

CLL ALIAS M2 . paTs 09/25/86

FIILLER KDHE - Jack Slade _ LORGED ry Rick Bean

SILLING METHODSOlid stem auger 4oLE size 4 inch

ASIM3 LETAILS 2 inch threaded flush joint PVC casing from 0' - 15°

FOUTING DETAILs Cement grout 0-13 feet bentonite 13-14

IZ1L SYACUATION DETAILspumped out 5 casing volumes before sample was taken

. L.gLEy, 913.27 STATIC WATER LEZvEL 3-69' on 1/29/87
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LITHOLOGY

Description Remarks

cement
grout

hentonite

Y
[
}—~

Q B b Q A ey B J -
OV QTN 55\)“ b“E’\.\/‘\ NN N /'\‘

Q
0 o® QR OPOPEN S NN NN N,

IMFT"lW'rT_VW ll 1T rjng—TW“Tj—rj-

top soil, with
fill
HNU - 0 ppm

brown to black
clay

brown to black
silty clay

brown sand
and clay

reddish brown
sand

chert pebbles
and sand

dark grey shale







STV V' VO 21 A Y S e M WYL 2

or city sireet a33ress of well il iocaled witun ity ?

Jisianze and drection from nearest 10

| Chapute _alond S=nia }c st

?wATER WELL OWNER: M R0 ﬂg,;,w May [3(..(_ (/‘
ﬂi;;\) Board o! Agniculturo, Divisidn of Waler Resour
d Application Numbe:

{ AR#, St Agaress, Box # P . E-" 3/

!Cg, S:ate, ZIP Code A apg Ao L J57.2 o _
31 LOCATE WELL'S LOCATION WITH|a] DEPTH OF COMPLETED WELL. 25T 7 eevation: . ZOS  FITDGE T
.AN TXTIN SECT'OH 8OX: Depth(s) Groundwater Encountered 1. .. ‘7 I w2 .../ g' ........ na3..X3 h
Y | t WELL'S STATIC WATER LEVEL . F- 735" R below land sutaze measured on modayyr // /_/-5/5'/ N
i . N.w . r~:£ . Pump test dala: Well waterwas ........... ft.after ........... hou's pumPING . . .. ... ... gp
. | ' Est. Yield ........ gpm: Well water was . . VARREE foater ......... .. hours pumping . ... ... ... gp
l . | I Bore Hole Diameter. . /7 ... .. in. to. ... S ........ foand. ...l notoLo ‘
,E w ] ] t WELL WATER TO BE USED AS: 5 Publc water supply 8 Air cond:tioning 11 injection well
g— | l 1 Domestic 3 Feediot 6 Oil field water supply Dewatering 12 Other (Specity below)
| == S;” it Bt S'E =" 2 Imgation 4 Industrial 7 Lawn and ga-den onty {0_Dbservation well L [P
f 1 ] Was a chemical’bactenological sample submunied 1o Depantment? Yes. ..\ ... NOo........ i yes, mo'day’yr sample was st
V- < mitted /ﬁ/? /5/6 Water Well Disinfecied? Yes rb
%PE OF BLANK CASING USED: s Wrought iron 8 Concrete tile CASING JOINTS: Giued .. .. .‘.E:amped .....
1 Stee! 3 RMP (SR) 6 Asbestos-Cement 9 Other (spexity below) Weldad— ... ...
. c 4 ASS s 7 Fderglass L Threades J/\ .........
Bank casing dameter . . 0 ’{7‘ ..... in .. /5 ...... . Dia............. 10 oD N0 L f
i Casm;' height adove land surfase. .. ............... N, WeIght . . . ... e Ibs /M. Wall thickness or gauge No. . ... . ... .......
TYPE OF SCREEN OR PERFORATION MATERIAL: 7 PYC 10 Asbesios-cement
' 1 Stee! 3 Siainless stesl 5 Fiberglass B8 RMP (SR) 11 Other (spedity) .. .................
2 3rass 4 Gaivanized sleel 6 Concrets tile 9 ABS 12 None used (open hole)
sC DR PERFORATION OPENINGS ARE: S Gauzed wrapped 8 Saw out 11 None (open hoie)
1 gontinuous siot 3 Mif siot 6 Wire wrapped 9 Dslied holes
2 Louvered shuner 4 Key punched = 7 7 Torch cut 7 10 Ower (spexty) ...
SCRIEN-PZRFORATED INTERVALS:  From... /22 . ... .. .. nw.. <O . . fLFrom . L R {
From. .... o PR ft.to...... g MLoFfOm L | L3 o |
GRAVEL PACK INTERVALS:  From.. /.7 ... ... hw. 257 ... MLFIOM . o R A 1
From . 1 R, From % 15 {
-N\GROUT MATER: 1 Neat cement @Ameﬂ rout ) @‘en:omte 14 O
A intervals: FRoET / ...... fLto . /0 ...... fi=From .. /3 ...... ot /‘/ ..... ., From ... ... ... oo t
Wnal 1s the neares! source of possidle contamination: 10 Livestozk pens 14 Abandoned water well
1 Sepuc tank 4 Latera! hnes 7 Pa privy 11 Fue! storage 15 Oil weli'Gas well
2 Sewer Lnes S Cess pool 8 Sewage lajoon 12 Fentilzer siorage 15 Onher (specry below)
9 Feedyard 13 Insectizige siorage Lot Seper< el .

3 Waterught sewer ines 6 Seepage pit

Direcuion from weli? How many fes:?
FROM 70 LITHOLOGIC LOG FROM 10 ~_LITHDLOGIC LOS

O oo e ly gra vel L/l
2 /2 a’ey’ bizZa_to Klack &l)a -y
Lo Y darll Biewn jz_.b/:ﬂ_[_t_d(x’
(=< —a,(.gux/_[/ny —rDA _ _
con et snm )50t

L = Sanpy ~ _r:].;_[/ruJ__b/ fewon Fo
_ Aklacr fj.y_/_-f_ﬁ‘_nr_‘rggzd dic 4
dzAnu\__-_fx <2 ’.

22 24 Checrty_ _=zaun , X
24 25 e K gx’rr)/ <hole —=TD

TCO\'T'RAC’TOR‘S OR LAND&W ER'S CERTJFISASION: This water wel! w{@nﬁw-‘ﬂw. (2) reconsrusied. or (3) plugged under my junsdiztion and wa
5/ > 5 )

ompieies o0 (mdCayyear) L L2 LG a3 this 1ez0rd 1S 17us 10 the best of my knpwiedae %behe!_ Kansa
Valer Wel Contractor's License N9 ey me e Trus Water Well Rezo"d was completed on (ma'3ay'y; /O f?—/ 6 .........
2 Tar the Dosiness name of ///p/ 7[( dy {signature) /1;{ } Pt i 1o S
: >* = A

— STRUCTIONS Use typewniie: 0f bal. pointpen PLEASI PRISS FIRMILY anc PRINT cisarny Pisase fil1in D.anes underine or oriie #e cortez: answe's Senz iz invee copees 1o Kansas
De0atmeni 0’ Heatn ang Savironmen:. Ofice o' On Freis anz Znvironmeniai Gooldgy. Reguialon and Pe-mming Secton Topexa, Kansas 66525 7500, Teieonone 913 962-5350 Sendone

12 WATER WELL OWNIR 2an2 retain 0% 107 your recor2s







DRI L_INNG FORTPM

oiscT SpTe Mid America Refinery

LEGAL LOCATICON

N:. NE SE 17- 27S 18E

peLL aL1as M3  paTs_09/25/86

—'F:II LE;h_mE - JaEK Slade _- LOGGED E“.Y' Rick Bean

GRILLING METHOD solid stem auger HoLE s17E 4 inch

CASING [ETAILS 2 1nch threaded " flush joint PVC casing from 0' - 17.4°

GROUTING DETAILS cement grout 0-10 feet bentonite 15'-16.4"'

WELL SVACUATION DETAILs pumped out 5 casing volumes before sample was taken

5.L.5Lsv. 914.35 ‘ STATIC WATER LEveEL 3.79' on 1/29/87

~~~~~~~ 1MFEAvALS_ 17.4' - 27.4"







M3

LITHOLOGY
Casing Log Description Remarks
. — 0 top soil
/7 \ - -

4 - HNU - 0 ppm
rement 710N, - : Bk
jrout NR - black, brown

. K 5 to grey clay
/ =
N -
\. \; /_
ARN I 10
\ 1) et 4
. \' ,/ ,/
' N ’ ’ B
' g, . — :
JHRT e Py brown sandy-
Y iy L silty clay
>antonite m

C g
3]

o 5
<
D
‘_‘

gyl

1 T

brown silt

brown sand

grey shale

30

coarse sand and
chert pebbles







- — e T

rla‘ll:Y\

J LL:':A_TID’»';F WATERWELL. ]

Corry M onho //f L E v 55

Distance '\:Xuem:n tromy nearest lown o' clry stee) address of well if bcalwf (:')
é qanuie = HrEf 1eAy. necy /113

3] WATER WELL OWNER: @/f
RR#, St Add-ess, Box ¢ g Board of A;n:unuve Division o! Wate: Resou’c
Apphization N N.m

n’uL ,,

R /_‘f C rr,N

City. Stats. ZIP Code : o
| LOCATE WELL'S LOCATION WITH[4] DEPTH OF COMPLETED WELL. .. .2 /». 7 ... f ELEVATION: 77728 £ XA
AN "X IN SECTION 80X Depin(s) Groundwater Encountered 1. .. .. /3 ........ N2 L R3 f.
T I t WELL'S STATIC WATER LEVEL e 33 . fi. below land suface measured on malday yt ///ﬂ‘ /Q /- BN
! ! Pump test data: Well water was . .......... fa%er . .......... hours pumping ... ... ... .. gpr
N'w - -":E oT Est. Yield . ....... gom: Well water was . ..... Looofater oL hours pumping .. ......... op¢
. | R ¢ Bore Hole Diameter. 1/ ...... In.to..... 2.7.’.% ...... foand. ... ... n ot .. t
b3 w | XN WELL WATER TO BE USED AS: 5 Public water supply 8 Air conditoning 11 Injection well
- ! 1 1 Domesyuz 3 Feediot 6 Oil held water supply ewatering 12 Other (Specity beiow)
, - }N == S'E - T 2 Imigation 4 Industrial 7 Lawn and garden onty( 1 arvaton well e
1 Was a chermucalbaciendiogical sampie submmed 1o Department? Yes............ NO...........; It yes, ma’day'yr sample was si
- < mited /0[:.’/34 Water Well Disintected? Yes No )
j TYPE OF BLANK CASING USED: S Wrought tron 8 Concrete tite CASING JOINTS: Glued . . .. Kmd .....
1 Steel 3 RMP (SR) 6 Asbestos-Cement 9 Orther (speaty below) Welded . .. ............ ..
Ve 4 ARS _] Fiderglass .. w-o ...............
Blank casing diamster . . . .. ‘,2 ..... In.to.. /7/71 tt.Da............. nw............. ft.Dia............. nw ..., ]
Casing height above land surface. . . . . . 3/........ N WOIGNt e e fos AL Wall thickness of gauge No. . ................
TYPE OF SCREEN OR PERFORATION MATERIAL: @ 10 Asbestos-cement
1 Sieel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specity) . .. ................
2 Brass 4 Galvanized stesl 6 Concrate tile 9 ABS 12 None used (open hole)
SCRZEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped 8 Saw aut 11 None (open hole)
C 3 Mill siot 6 Wire wrapped 9 Drilled holes
2 Louversd shuner 4 Key punczhed 7 Torch cut 10 Oher(specity) ... ... .. ... . .......
STREIEN-PERFORATED INTERVALS: From. .../ 7!4 ...... two... .2 746/ ..... R.From . ... L = t
From..............o.. Lo fLFrom .. fLo, ... t
GRAVEL PACK INTERVALS:  From. . ... tG- Y 27/.‘{. ..... RLFrOm . . | ST t
From ft. 1o . From ft t
"\SROL}T MATERIAL: " 1,Neat cement < ment grout @wwﬁne ....................................
Intervals:  From. ... GLr. L. . Q{ ...... f., From. /5 ...... /é . r_, From. ... ........ L i
¥/Mhal is the neacest sourse 0! possible contaminalidn: 10 Livestock pens 14 Abandoned water well
1 Sepuc tank 4 Lateral iines 7 P privy 11 Fuel storage 15 O well'Gas well
2 Sewer fines 5 Cess pool 8 Sewaje lajoon 12 Ferikrer storage 16 Other (specrty below)
3 watesught sewer fines 6 Seepag 9 Feedyard 13 Insectsds storage o // . .5¢p<’/—77(2( ......
Direchon rom wel? -5 How many lee!? S0 7
FROM TO LITHOLOGIC LOS FROM J0 LITHOLOGIC LOG
™. 4 /7’ o <o/
/- S D/q//( o ded brsen f[w
< 02 Fréey /oy

Zayra P ¢ /a \/ fj)]f?

v

Jb 120 | Lre 42 mmedlen clayey

Sar
20 1253 hrowern =/lt
23 </ N2 A 'zm Pl <d/7-/ S o

QU 2/2 f“dl}g <J”7d fj{&i P(b/)/’s
27 22.5 /dr.24 Shelo ——'O Y

Y

~
Icor:'m TOR'S OR LANDOWNER'S (71'1FICATION: Trus water well wu@ (2) reconstrucied, or (3) plug;od under my junsdistion and wa

ompieted on (mo'daylyear) . 7/2 .............................. and this record is tue 1o the be know\e:sge and belis!. Kansa
Waier Wel Contrazio’s Lioense N3, ., . .. .., m ... Trus Water Well Record was completed on (mo'day 2)/ ............
~wr e Dusiness name of /p#g by (slanatue)

-_ ISTRUCTIONS Use rr,»w-no o bal. pont pan PLEASE PRESS FIRMLY and PRINT cearty Puease fili in biarws underine or tar ao the m'w-‘ answers Sw 120 thvee CoDres 1O Kansas
Depatmen 6 Hea!th ans I avironmend, O%toe o' On Fiei2 anc Environmenial Geology. Reputation and Permaun; Seclon, Topeka. Kansas 66620-7500. Telephone 913-8£2-5360 Sendone

10 WATZR WILl OWNIS ans rewan one lor vour resotcs







Dy 1t LY NG FTOE

o« - 4.

v0JEcT 17 Mid America Refirnery

TGAL LDC&TICII-)_NW NE SE 17-275-18E ' )

cLL aLTAS M4 -paTE_ 09/25/86 _

F11.LEr KDHE = Jack Slade B L OGGED Ry Rick Bean
—-.-~- s50lid stem auger HOLE SITE 4 inch

JLILLING Mz TROD _ - — - .
24SING DETAILS 2 inch threaded flush joint PVC casing from 0' to 11'

! bentonite 9' - 10'

WOUTING DETAILS cement grout from 0' - 9

ut 5 casing volumes before sample was taken

(o]

JZILL SVACUATICON DETAILS pumped

5.71' on 1/29/87

5.L.Eu=v, 940.415° L STATIC WATER LEVEL
CEESHED IMTFERVALS _10'-16"







s

LITHOLOGY

Description

Remarks

bentonite

gravel
oack

I‘l“'l"'l_l—'—l" 711 r—l-l T l—l_l"'l I l T I P T [ VT

top soil

dark black clay

brown sandy clay

tan sand

grey shale

1=
w

HNU






PPN | A A OSSRV ERS SRS Y AV A RSN N B N PR S
J:isiang a3 citesdn 1rom noares! 1own Of Gty siree! acdioss O! well if 1ocated within city? -
I /Z it — o T F e
WATER WELL OWNER: RRCO  AFT0: plax Bk
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1lerracon

November 10, 1997
ENVIRONMENTAL., INC.

2111 wWas( Harry Sirset
Wichia, Kansas 67213
{318) 262-02R! Fax: (318) 2624037

Johr £ Hanwoll. PE.

Ms. Leticia Arzate o
Kansas Department of Health and Environment oau;.“.‘l'.“,’x.“::é‘a.”fg
Forbes Fleld, Building 740 oot S icn "

Topeka, Kansas §6620-0001

RE: Monitoring Report #2, August through October, 1997

Fina #3058

1125 N. Santa Fe

Chanute, Kansas QDY ST T T 0T OEE
KOHE Project code U3-067-264 CJ: JoLivd PO el inntio Ur lC[

Projact No. 52975059

Dear Ms. Arzate:

Terracon Environmental, Inc. (Terracon) has completed groundwater sampling event #2 at the
above-referenced site in genaral accordanca with our Proposal dated July 8, 1997. Field work
was conductad on September 9, 1997. The following information is submitted for your raview.

Histoncal Groundwater Elevations (Table 1)

o Historical Groundwater Laboratory Results (Table 2)

e Groundwater Contour Map (Figure 1)

e Total BTEX Isoconcentration Map (Figure 2) R E C E ‘V E D

e Field Records o

s Laboratory Reports NoYy 1 2 1992
BUREAU OF

ONMENTAL
1.0 RESULTS E%\QGEDIATION

As indicated in Table 1, groundwater levels declined about 0.5 foot from July 1897 to
September 1997. Groundwater flow direction is generally to the east (Figure 1).

Total BTEX concentrations detected during the September 1997 sampling event generally
increased from the July 1997 sampling event. Benzene concentrations were detected in
samples obtained from MW-2, MW-3, MW-6, and MW-7. Benzene concentrations in excess of
the benzene MCL (5 pg/L) were detected in MW-3 and MW-7.

Ethyibenzene was detected in MW-3 and MW-7. Ethylbenzene concentrations in excess of
the ethylbenzene MCL (680 pg/L) were detected in MW-7.

Xylene was detected in MW-3, MW-6, and MW-7 and in excess of the xylene MCL (440 pg/L)
in MW-7.

1,2-DCA was not detected in the groundwater samples analyzed.

Offices of The Terracon Compan,os, Inc. Environmental Engineers and Scientlste

Adevny g Aai g Colvadn @ 19aho @ linok g lewa @ ~insas m  Minvocsola B MuLoun
Montini g Nrlaacks @ Nevaay @ NewMerco g Okichomn g Tonnessce g Torui B Uah @ Witoowm 8 Wycning
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Fins 8 3058

Project No. 52875058 Terracon
November 10, 1687

Page 2

MBE was detectad in MW-2, MW-5, and the Existing Well.

Naphthalene was detected in MW-3, MW-8, and MW-7 and above its MCL (143 pg/L) in MW-
7.

Distribution of the impacted groundwater from the September 1997 sampling event appears to
be consistent with previous sampling events.

The on-site 6-inch diameter Existing Waell was observed to be located beneath a kerosene
AST and does not have an expansion plug well cap or metal manhole lid. This well could
provide a potential pathway for a surface release/spill from the AST to enter the subsurfacs.
During the next monitoring event, Terracon recommends installing an expansion cap and

manhole lid on this Existing Well.

Water generated from waell purging activity was processed through a 5§5-galion drum of
activated carbon and the treated water discarded on the ground on-site.

Wae anticipate the next sampling event to occur in January 1998.

20 GENERAL COMMENTS

The results obtained represent conditions at the times and locations sampled. Sampling at
different times and locations may yield different results.

Terracon appreciates the opportunity tc provide environmental engineering services to KDHE
and Fina Qil and Chemical Company. Should you have any questions concemning the above
information or other aspects of this project, please contact us.

Sincerely,

TERRACON ENVIRONMENTAL, INC.

Nt

Michael Nash
Enyirgpmental Engineer

nneth C. Wallace, RG
” Project Manager

cc: Greg Farris - Fina Oil and Chemical Company

n: \ env \ projects \ 1367 \ 52875059 \ mntr#2.doc
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Fina 3058
Terracon No. 52975058

Location Date TOC OTP below | DTW below GW
Measured | Elevation ' TOC? TOC? Elevation

MW-1 *9/14/35 91549 2.02 813.47
7/17/97 0.91 914.58

Q/8/97 1.31. 914.18

MW-2 *G/14/95 915'93 3.18 g12.78
7/117/97 2.18 913.78

8/9/97 2.56 . 813.40

MW-3 *9/14/95 915.80 166 S914.14
7/17/97 1.29 914 .51

0/9/97 1.08 914.71

MW-4 *9/14/95 917.81 3.38 814.23
7/17/97 198 815.63

9/9/97 2.88 81473

MW-§ *9/14/85 815.66 2.81 912.85
' 7/17/97 1.74 913.92
9/9/97 2.53 913.13
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Fina 3058
Terracon No. 52975059

sk 2 TARLE A o Historica) Groundwater Elevations (Faet) -+% - ozi:
Location Date TOC DTP below | DTW below Gw
Measured | Elevation ' TOC? TOC? Elevation
MW-6 *9/14/85 915.82 3.31 912.51
7117197 2.78 913.04
9/9/97 3.05 912.77
MW-7 | *9/14/95 | 914.75 3.67 91088
7/17/97 2.24 912.51
8/9/97 2.86 811.89
MwW-8 *9/14/95 813.70 2.89 910.81
7117187 1.23 912.47
9/9/97 1.84 911.86
EXISTING NA NA NA NA NA
WELL 7117197 2.23 NA
9/9/97 2.74 NA
Noles: 1) Top of Casing (TOC) slevalion determined by registered land surv/eyof

and expressed as fest above mean sea level.
2) Depths o groundwater/product (DTW/DTF) determined using &r CRS
Hydrocarton Interface Praobe.
NA = Not Available
* Information taken from SHe Assessment Report prepared by Geraghty & Mier dated May 1996
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KANSAS HEALTH & ENVIRONMENTAL LABORATORY
Department of Health and Environment

Forbes Field, Bldg. 740, T"PekaRE@WE D

REPORT OF ANALYSIS
MAY 1 4 1996

ORGANIC CHEMISTRYg_ geay oF

: ENVIRONMENTA
REMEDIATION -

" Report To: TOM PETERSON-BER Lab Number: 604217VX
. Address: FORBES FIELD, BLDG 740, Date Rec'd: 05/03/96
; TOPEKA, KS 66620 Report Date: 05/10/96
' Site ID No.:
i Acct No: Sample Type: WATER Program Code: EW
. Site: MW-1 - MARCO, CHANUTE No. Composited: 0 !
i Collected By: KDHE S. STOVER/F. ARNWINE Depth: Date: 05/02/36 Time: 13:10 |
‘ :
PRIORITY POLLUTANT CONCENTRATION Analysis EPA
VOLATILE ORGANIC COMPOUNDS { ug/L ) Date Method
Chloromethane < 5.0 05/08/1996 624
Bromomethane < 1.2 05/08/1996 624
Vinyl Chloride < 0.8 05/08/1996 624
Chloroethane < 3.7 05/08/1996 624
Dichloromethane < 0.9 05/08/1996 624
1,1-Dichloroethylene < 0.6 05/08/1996 624
1,1-Dichloroethane 0.6 05/08/1996 624
trans/cis 1,2-Dichloroethylene as trans < 0.5 05/08/1996 624
-l Trichloromethane (THM) < 0.5 05/08/199s¢ 624
1,2-Dichloroethane < 0.5 05/08/1995¢ 624
1,1,1-Trichloroethane < 0.6 05/08/1996 624
- Tetrachloromethane < 0.7 05/08/1996 624
Bromodichloromethane (THM) < 0.5 05/08/1996 624
1,2-Dichloropropane < 0.5 05/08/1996 624
trans 1,3-Dichloropropene < 0.8 05/08/1996 624
Trichloroethylene < 0.6 05/08/1996 624
Benzene 296 05/08/1996 624
Dibromochloromethane (THM) < 0.7 05/08/199¢ 624
cis 1,3-Dichloropropene < 0.9 05/08/1996 624
1,1,2-Trichlorocethane < 0.6 05/08/1996 624
. -1 Bromoform (THM) < 1.5 05/08/1996 624
: 1,1,2,2-Tetrachloroethane < 0.6 05/08/1996 624
Tetrachloroethylene < 1.1 05/08/1996 624
Toluene 31.3 05/08/1996 624
Chlorobenzene < 0.5 05/08/1996 624
Ethylbenzene 3.7 05/08/1996 624
Xylene 21.0 05/08/1996 624
1,3-Dichlorobenzene < 1.0 05/08/1996 624
1,2-Dichlorobenzene < 1.0 05/08/1996 624
1,4-Dichlorobenzene < 1.0 05/08/1996 624
Comment: Many petroleum type hydrocarbons were indicated.
Chemist: Richard L. Pierce'/QZ < - Not Detected at Indicated Level.
.?1 [ { [ /l/bbf‘ &"
Environmental Laboratories Health Laboratories
Inorganic Chemistry  (913) 296-1657 Roger H. Carlson, Ph.D., Director - (913) 296-1620 Diagnostic Micro. (913) 296-1636
Organic Chemistry (913) 296-1647 Laboratory Information and Reporting - (913) 296-1627 Neonatal Screening  (913) 296-1651
Radiochemistry (913) 296-1629 Laboratory Fax - (913) 296-1641 Seroiogy (913) 296-1653

Env. Microbiology (913) 296-0971 Virology (913) 296-1645






Department of Health and Environment

KANSAS HEALTH & ENVIRONMENTAL LABORATORY

Forbes Field, Bldg. 740, Topeka, Kansas 66620-0001

REPORT OF ANALYSIS

s ORGANIC CHEMISTRY \

|

1 !

; Report To: TOM PETERSON-BER Lab Number: 604218VX i

| Address: FORBES FIELD, BLDG 740, Date Rec'd: 05/03/96 !

P TOPEKA, KS 66620 Report Date: 05/07/96

; Site ID No.: g

! Acct No: Sample Type: WATER Program Code: EW |

Site: MW-3 - MARCO, CHANUTE No. Composited: 0 |
Collected By: KDHE S. STOVER/F. ARNWINE Depth: Date: 05/02/96 Time: 14:30 !

! PRIORITY POLLUTANT CONCENTRATION Analysis EPA ’

: VOLATILE ORGANIC COMPOUNDS ( ug/L ) Date Method

' |
Chloromethane < 5.0 05/06/1996 624 ‘
Bromomethane < 1.2 05/06/1996 624
Vinyl Chloride < 0.8 05/06/1996 624
Chloroethane < 3.7 05/06/1996 624
Dichloromethane < 0.9 05/06/1996 624
1,1-Dichlorocethylene < 0.6 05/06/1996 624
1,1-Dichlorocethane < 0.5 05/06/1996 624
trans/cis 1,2-Dichloroethylene as trans < 0.5 05/06/1996 624
Trichloromethane (THM) < 0.5 05/06/1996 624 !
1,2-Dichloroethane < 0.5 05/06/1996 624
1,1,1-Trichlorocethane < 0.6 05/06/1996 624
Tetrachloromethane < 0.7 05/06/1996 624
Bromodichloromethane (THM) < 0.5 05/06/1996 624
1,2-Dichloropropane < 0.5 05/06/1996 624
trans 1,3-Dichloropropene < 0.8 05/06/1996 624
Trichloroethylene < 0.6 05/06/1996 624
Benzene < 0.5 05/06/1996 624
Dibromochloromethane (THM) < 0.7 05/06/1996 624
cis 1,3-Dichloropropene < 0.9 05/06/1996 624
1,1,2-Trichlorocethane < 0.6 05/06/1996 624
Bromoform (THM) < 1.5 05/06/1996 624
1,1,2,2-Tetrachloroethane < 0.6 05/06/1996 624
Tetrachloroethylene < 1.1 05/06/1996 624
Toluene < 0.5 05/06/1996 624
Chlorobenzene < 0.5 05/06/1996 624
Ethylbenzene < 0.7 05/06/1996 624
Xylene < 0.6 05/06/1996 624
1,3-Dichlorobenzene < 1.0 05/06/1996 624 !
1,2-Dichlorobenzene < 1.0 05/06/1996 624
1,4-Dichlorobenzene < 1.0 05/06/1996 624

n
Chemist: Richard L. Pierce/fﬁ{ ; < -

¢ LI\C /;:cwu./v L,/‘

I
Environmental Laboratories

Inorganic Chemistry  (913) 296-1657 Roger H. Carison, Ph.D., Director - (313) 296-1620
Organic Chemistry (913) 296-1647 Laboratory Information and Reporting - (913) 296-1627
Radiochemistry (913) 296-1629 Laboratory Fax - (913) 296-1641

Env. Microbiology {913) 296-0971

Not Detected at Indicated Level.

RECE“
Wt 8 |
—puREiENTRL

\996

\O
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Diagno cro. (913) 296-1636

Neonatal Screening  (913) 296-1651
Serology (913) 296-1653
Virology (913) 296-1645






KANSAS HEALTH & ENVIRONMENTAL LABORATORY
Department of Health and Environment
Forbes Field, Bldg. 740, Topeka, Kansas 66620-0001

REPORT OF ANALYSIS

ORGANIC CHEMISTRY 3

Report To: TOM PETERSON-BER
Address: FORBES FIELD, BLDG 740,
TOPEKA, KS 66620
Site ID No.:
Acct No:

Site: MW-4 - MARCO, CHANUTE

Sample Type: WATER

Lab Number: 604219VX !
Date Rec'd: 05/03/96
Report Date: 05/07/96

Program Code: EW
No. Composited: 0

Collected By: KDHE S. STOVER/F. ARNWINE Depth: Date: 05/02/96 Time: 14:10
PRIORITY POLLUTANT CONCENTRATION Analysis EPA
VOLATILE ORGANIC COMPOUNDS ( ug/L ) Date Method

Chloromethane < 5.0 05/06/1996 624
Bromomethane < 1.2 05/06/1996 624 |
Vinyl Chloride < 0.8 05/06/1996 624 :
Chloroethane < 3.7 05/06/1996 624
Dichloromethane < 0.9 05/06/1996 624
1,1-Dichloroethylene < 0.6 05/06/1996 624
1,1-Dichloroethane < 0.5 05/06/1996 624
trans/cis 1,2-Dichloroethylene as trans 4.2 05/06/1996 624
Trichloromethane (THM) < 0.5 05/06/1996 624
1,2-Dichloroethane < 0.5 05/06/1996 624
1,1,1-Trichlorcethane < 0.6 05/06/1996 624
Tetrachloromethane < 0.7 05/06/1996 624
Bromodichloromethane (THM) < 0.5 05/06/1996 624
1,2-Dichloropropane < 0.5 05/06/1996 624
trans 1,3-Dichloropropene < 0.8 05/06/1996 624
Trichloroethylene < 0.6 05/06/1996 624
Benzene < 0.5 05/06/1996 624
Dibromochloromethane (THM) < 0.7 05/06/1996 624
cis 1,3-Dichloropropene < 0.9 05/06/1996 624
1,1,2-Trichloroethane < 0.6 05/06/1996 624
Bromoform (THM) < 1.5 05/06/1996 624
1,1,2,2-Tetrachlorocethane < 0.6 05/06/1996 624
Tetrachloroethylene < 1.1 05/06/1996 624
Toluene < 0.5 05/06/1996 624 :
Chlorocbenzene 1.0 05/06/1996 624 ;
Ethylbenzene < 0.7 05/06/1996 624 :
Xylene < 0.6 05/06/1996 624
1,3-Dichlorobenzene < 1.0 05/06/1996 624
1,2-Dichlorobenzene < 1.0 05/06/1996 624 ’
1,4-Dichlorobenzene < 1.0 05/06/1996 624

/\
Chemist: Richard L. Pierce /f?_}/

Environmental Laboratories

< - Not Detected at Indicated Level.

REGMET
RONNTO
RGN o R5:

%ﬂb ories
Diagnéstic Micro.

Inorganic Chemistry  (913) 296-1657 Roger H. Carison, Ph.D., Director - (313) 296-1620 (913) 296-1636
Organic Chemistry (913) 296-1647 Laboratory Information and Reporting - (913) 296-1627 Neonatal Screening  (913) 296-1651
Radiochemistry (913) 296-1629 Laboratory Fax - (913) 296-1641 Serology (913) 296-1653
Env. Microbiology (913) 296-0971 Virology (913) 296-1645
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REPRESENTATIVE PHASE | PHOTOGRAPHS
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APPENDIX E

SOIL BOREHOLE LOGS

January 1998 Golder Associates 973-23(0.7

BRI IINC S DFT
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS GRAPHIC | GROUP TYPICAL
SYMBOL |{SYMBOL| DESCRIPTIONS
CLEAN WELL-CRADED GRAVELS., GRAVEL-SAND
GRAVEL GRAVELS : MIXTURES, UTRRE OR NO FINES
AND T —6
GRAVELLY e iy RPN
SOILS e o o o G P POORLY—GRADED GRAVELS, GRAVEL-
e e e SAND MIXTURES, UTTLE OR NO PINES
COARSE e o o o
GRAINED WORE THAN 50X OF
S0iLS CoARSE FrACTION GRAVELS Ll 4[]S G M SILTY GRAVELS, GRAVEL-SAND-SILT
RNgm;sngg FV{:;l';‘ls | lo 1l o ] MIXTURES
. 4 Si
~
("zf;“ﬁfnf‘g;‘ N GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY
\ MIXTURES
SAND CLEAN PR WELL-GRADED SANDS, GRAVELLY SANDS,
AND SAND SW UTTLE OR NO FINES
MORE THAN S0% SANDY
OF MATERWL 1S
R THAN SoILs (LESS THAN serrrere POORLY~GRADED SANDS, GRAVELLY
NO. 200 SIEVE SIZE snmes) 2l SP | Skos, UME of No Fines
LESS THAN S0X OF 1111133111
COARSE FRACTION SQNIT%S 111313111 SM SILTY SANDS. SAND-SIT MIXTURES
RETAINZD OW ] 111
NO. 4 SIEVE FINES 41111111 {
WORE THAN RGN
(f%mcs) NN SC | owarmr sanss. sanp-cur uixtuRes
N
INORGANIC SILTS AND VIRY FINE SANCS,
ROZK FLOUR, SILTY OR CLAYLY FINE
M L SANDS OR CLAYEY SILTS WITH SUGHT
SILTS PSTIEITY
FINE UQUID LIMIT \ INDRGANIC CLAYS OF LOW TO MEDIUM
AND - PLASTICITY, GRAVELLY CLAYS, SANDY
Ggélltgn MORD THAN 5CX N C I— CLAYS, SILTY CLAYS, LEAN CLATS
CLAYS IR
X
R ORGANIC SILTS AND ORGANIC SI.TY
: CLAYS OF LOW P ASTICITY
INORGANIC SILTS, MICACEOUS OR
M H DIATOMACEOUS FINE SAND OR SILTY
MORE THAN 50X sois
B s s SILTS >,
SMALLER THAN UQUID LINIT INODRGANIC HIGH P, N
NO. 200 SIEVE SiZE AND LFES THAN 50% // C H INORGANIC CLAYS OR HIGH PLASTICITY
CLAYS
ORGANIC CLAYS OF MEDIUM TO MNIGH
O H PLASTICITY, ORGANIC SI.TS
oA A A A
N sy
HIGHLY ORGANIC SOILS STTITTS PT PEAT, HUMUS, SWAMP SOILS WITH HIGH
S ORGANIC CONTENTS
A A

NOTE: DUAL SYMBTLS ARE USED TO INDICATE BORDERUNE SOIL C_ASSIFICATIONS.

TTLE

UNIFIED SOIL

% Denver, Colorado CLASSFICATION SYSTEM

TLInT PRUJECT DRAWN RB AT JAN. 1998 PO N0 §73-2300.7

KDHE PEE{eryIv] MUK SCALL NT.S. wo RO RV N AQ3D

MARCO INVESTIGATION RIVinRI RSM ™ 53004032 [v-7 M E-1







FIELD LOG - SOIL BOREHOLE
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PN

Casing Stning /s): C = Casing S = Screen.

S Boring No. X-Ref: P-17
. - Survey Coords: Eievation Ground Level
- = E Top of Casing
:_ ~1
|~ b Drilling Summary: Construction Time Log:
- g Start Finish
= - Q
- — Total Depth 22 Task Date | Time | Date | Time
-1z — Borehole Diameter 7235 Drilling i [ o | 21T 8
— - Casing Stick-up Height, ' i
— —
— — Driller D DY AVE Y , |
o B b Uyso LOG\C Tnae. ‘ j
- potl Geophys.Logging /
- L o — Rig__Simco Ftiﬂhvt‘bk‘_ 2 00 Casing: P | 4
- . Bit(s)__Z 25 DRWC pNT : /
= ] J
ot -~ Drilling Fluid ___——— ] ﬂ
1 | Filter Placement: 12a || =
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- - Development: 1255 /> D)
S o Rt Well Design & Specifications JGL v
1
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W) 5§ Zasian Vol
Depth String(s) Elevation ff;’i{’ - PN ( “)
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- - Stabilization Test Data:

Time pH Scez. Cond. Termd ( C)
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1210 710 23 %0 £2.5
Screen: S1 Bl A1 1o ~slo ™
$2 Recovery Data:
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Boring No. X-Ref:

P =19

P-JLI/

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords:

Zievation Ground Level

Top of Casing

NI

T

RIS AR

o

P T

T O Ty T

DT

~
|

Drilling Summary:

Construction Time Log:

\Y\

-

NS
~
e

~
I3

‘

N
A

\

N

INNNON

-

Start Finish
N
Total Depth 157 Task Date | Time Date | Time
3orehole Diameter 2.2 Drilling jzm 8'.{5 12F2 |avys
Al
Casing Stick-up Height: AL '
Criller . Duleney i
UyneoLOG\C Tne. | j
Geophys.Logging f !
Rig Siwin  EnrpubpE  ZeO Casing: | AYs f A5 0
Bit(s) 225 Dewé  PosT | |
| I
Drilling Fluid — | [
Filter Placement: | as0 /1600
Protective Casing F“"ﬁ\‘\ Movn Cementirg: fen' | {000 516
Development: | 1020 1036
Well Design & Specifications __4_ _.,}_

3as:s: Geologic Lo Geophysical Log

Casing String (sj: C = Casing S = Screen.

Well Development:

Cerndi > Y4 ns 1T guw )
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Depth String(s) Elevation
S U < ax),
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- - Stabilization Test Data:
- - Time o = Spec. Cond. Temp (T )
Zasing: C1 LPYC [I) 102b | L % 2 ?q'o STy
! & Sh 2 640 Ss. o
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S Recovery Data:
Q= So=
Fiter Pack: 12-HO  orr SN o 100
B A i
245 2 = ¥ l
Grout Seal: 8 62
_\_/ L]
Sentonite Seal: "2 ¥ - 1 * 3 20
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Boring No. X-Ref:

Well No. f - It

P- 16

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords:

Elevation Ground Level

Top of Casing

Drilling Summary: Construction Time Log:
Start Finish
Total Depth Tt 7 Task Date | Time Date | Time
Borehole Diameter 7.15 Drilling (| nso jaeht |y 3e
Casing Stuck-up Height: £ :
Oriller ’ ey | j
WydbeoLOGIC Tne. ! !
Gecohys Logging f _ /
Rig SiTACO FactMPooe ToO Casing: f AT )
Bit(s) 2.25" TRwE PeT : !
Drilling Fluid _ T )
Filter Placement: | _| ] 30 1 315
Protective Casing ___f v N Mo Cemerfing: €. N5 ’; =
Development: [ =C3 A
. e |
n
Well Design & Specifications S v v
e M ~ ; !
Bas's: Geologic Log Geophysical Log Well Development:
Casirg String {s}: C = Casing S = Screen. )
. - Y R R PCI"
Deoth String(s) Elevation { : S Ly i S e e W
= PE) < . {rier s <T e
215 - |- = - —
n&e - - z -
- - Stabilization Test Data:
- - Time p H Scec. Caond Temp ( C)
Casing C1 e [ XA il ) ‘e cz0
’ Tz Y20 s
c2 - ::L ! “or e
—? B ,\7 o 3\3 E? ]
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s2 Recovery Data:
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Well No. P -

’7 7 H . -
- Boring No. X-Ref: P
Survey Coords: Elevation Ground Level
% o Top of Casing
Drilling Summary: Construction Time Log:
- Start Finish
Total Depth T Task Date | Time Date | Time
< Borehole Diameter N Driling - R
Casing Stick-up Height: R
Driller o ule -
UydolLOGIC. Tne.
) Geophys.Logging
HF Rig S : a ) Casing: -’ ~>u o
v» alx(s) ?.25’\ . .,
o Drilling Fluid - — :
_ Filter Placement: | =~ | ‘=~ - A
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— Develocgment: 176 N 15 ,
- Well Design & Specifications
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v,~( _ _
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Boring No. X-Ref:
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P - |

q

P- 19

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords:

Elevation Ground Leve!

Top of Casing

Drilling Summary:

Construction Time Log:

Start Finish
Total Depth 7z = Task Date | Time | Date | Time
Borehole Diameter z.2s \ Driiling [chr| Hss 17/ 7§40
Casing Stck-up Height: 2.6 ITEMPT7) |
Driller S M ANE Y 1
Uyeeo LOG\C- Tne. '
R Gecphys.Logging '
Rig < NLD Cuz*hp’fobﬁ T o Casing: ‘ 5U 1§38
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Drilling Flud -
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Protective Casing__ 41X & S- gt Cememtr: P 830 EXe
Development: toe! O it <L
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Casing String (s): C = Casing S = Screen.
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- - Stabilization Test Data:
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G Well Purging and Recovery
Assocmtes KHE / MARCo CT /K<

Sheet 1 of

‘l'zz -2300 - ¥4
Location -
Monitored by: Lr\_-xgu.s&__] Daze /T fAT ) e (%20
Well/Piezometer Data
G ).
Depth of well (from top of PYG6r groun 4 [ 7z |feet
Depth to water (from top of PVC @n/‘d)) [ X3 1fect
Radius of casing -5 inches
feet
Casing Volume K cubic feet
1% gallons
Development/Purging Discharge Data
Purging method IR < y§Tarm !
Start Purging Duae \2 12/97) ] Time [ \X7272 ;
Stcp Purging Daee: | 21T 1 Time: [ 23]
Mo;:itoring
Date Time Volume discharged Temp pH Spec.Cond. | Turhdity Appeanance of water
, (gals) ChH | _(mS/em) ANTU) and comments i
[ (ziZ | 11=3 - £ S ( 11 ~5 | 7220 | [T el oot o< - uucy
, /_ Lo |75217<301 / t
1 1226 1.5 | S22y [77.2%178%0 ! | U
] | e S3.0 17 < i7e!DY | | Vg e
| = A S2d [P ) 7 S oy [
| - | T S R Y
i PR i Q’Z,'z, RS iNeNE ! L
| ’ l P/ |
[ | L/ |
i | V/ |
( - ' 7 om—
f/;\u‘ahg PZ—W-’! . Pz-tu-y 14 @ 1§ =
VWater Level Recovery Data
Sur of recovery Da: L Time: |
Mouaitoring Date Clock Time Elapsed ime Water Level (fec?)
~ (hh:mm) (mins) Measurement peint

l
i
|
|
|

WTLONTNG S






Location

Monitored by:

Well/Piezometer Data

Depth of well (from to
Depth to water (from top

Radius of casing

Casing Volume

Development/Purging Discharge Data

G Well Purging and Recovery
Assoc:ates \L‘N\z/ MaRco CT/Ks

Sheet | of
‘173 2300 - ¥

M. g;:g == ] Du= [ @’/J;zrjfi—]  Time [ 130
rp S
(circle onc)
of PV or ground) [ 22 & fest
br ground) L e fect
S inches
feet .
|79 cubic feet
o gallons

3:7 - {&q‘,w) Vel

Purging method [ \ac vum S SR I
Start Purging Dats: [ T/B f ] Time [ 1/3D i
Stop Purging Due: [ 72/1% v oTime: [0S
Mo;:itoring
Date Time VYolume discharged Temp pH Spec.Cond. | Turbdity Appearance of water
, (gals) (mS/em) | NTU) ¢ and comments
e X X 5.9 TR Ty | [V Er o 2T e
! I} ! A3 .50 oo | /1 L :
! t 5 £e — 7281 (550 | [ 1 Lo
1 | 277 2 s2.. I NET AN /| B
; | 7.5 57.0 o0l oo R . ¢
| > | _&84.% ~. 30 - > " ‘e
L 25 =5.< 27| lAac o | =
I B o 9.2 Z ol TezZor l —
| : 1! !
l |0 I b I
f‘&ni\i FH"‘*‘)"" /‘(:(;\ “d'“fl
Water Level Recovery Data ..
Surtof recovery Dus L Tune: |
Moaitoring ] Date Clock Time Elspscd time | Water Level (fect)
(hh:mm) (mins) 1Measurement point
|
[ i
| i
!
]
|
l H
| i
B
I
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Sheet | of

Goider Well Purging and Recovery
Qﬁssocxates KDME / Makco CT /K
473 -2300 - ¥

Location e
Monitored by: (M. ¥ellere | Due [ \2/1/97 | Time | o= /<
T 7
Well/Piezometer Data ‘ PV !
,r/r'/y S /7
(circla one)
£ S —

Depth of well (from top of PYC or ground) [ 5 & | feet
Depth to water (fom top @xc or ground) [ /3 e= fect
Radius of casing ;s inches

fect
Casing Volume 7 cubic fest

-0, gallons
. . S s = 0.2 aALS
Development/Purging Discharge Data
Purging method L//\:Juy < aosin
Start Purging Date [  —/2 5 ) Time [ 2F < X
Siop Purging Date: | oo i Time: | e
Monitoring
Date Time Volume discharged Temp pH Spec.Cond. | Turbidity Appearance of water
i (gals) ¥3)] (mS/em) NTU) and comments
P s ./ 4G H JT s=2¢ea | ! b s sl (e
_ | Ha, 7 AR /] L '
. | azo | Nz TENA L6l | 260 | ;! 1
! ] | TS 0,2 P B B IS B X5 T / | e e o e
: ; .5 Y9, 7 - l 3
] I | | | l
i | | i l
i [ | P |
l I | | !
! ! | I i
f/\u(' "( (\/é - (AJ ~ —-‘"r\,“’:f-'f\/ @ ; 311/
Water Level Recovery Data
Sur of recovery Daze: L ¢t Tume:
Mougitoring Date Clock Tume Elapsed tme Water Level (feet)
(hh:mm) (rruns) iMeasurement point:

W MONTNG M5






GAMS KdRe /

Q73 -2300 - ¥

Well Purging and Recovery
MARCo CT/Ks.

Sheet | of

Location | [\/ P

Monitored by: M. Yelle= | Date: \2/ | 97 i Time: | . &0

1 T
Well/Piezometer Data

(circle one)
Depth of well (from top o[P:/C or ground) _ - = & " feet ,
Depth 1o water (from top of PVC or ground) >~ ifect o A4 2=
Radius of casing .5 inches
feet

Casing Volume L L cubie feet

g gallons

< ! .

. . & CFErmo e > ARTTINS A e fov e sy
Development/Purging Discharge Data e WS anmfas s ng 17 S
Purging method U (7 E U Sysrem '
Start Purging Date: EE ] Time [ /O ;
Siop Purging Date: e I Time: [ (S-C©
Mo;xitoring
( Date Time Volume discharged Temp pH Spec.Cond. | Turbidity Appearance of water
! (gals) (@3] (mS/em) | ONTU). and comments
BTV o — . :
y .5 - - T = . /| :
! | ) | RS RN i T - s
: =P 1-S AR T AL 1R ] r i
; R z N eSS |
! /6§17 .5 | =0.5° A5 ey |
| 52D - =/ iy EESEA N 1
! 7 | | ]

[ _— | ! f

L — { | I

~ ,
g et S T T vF-v -

VWater Level Recovery Data ) f ‘

Surt ol recovery Date: ! Tune: |

Moaitoring Date Clock Time Elapsed ume Water Level (fee)

(hh:mm) (mins) Measurement point

|
i
l
|
!
!
!
|
|
|

1

|

'

!
—
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Goider Well Purging and Recovery
OAM&S LW/ Makco C.T /K= Sheet 1 of
413 -2300 - ¥ “

Location |-
Monitored by: [(M.Yellere | Date: w2/ /a1 i Time: ¢ '=T 7
T 14
Well/Piezometer Data '
e l/(r‘ - . g - ?
(circle one) ‘ 4
Depth of well (from top of PVC orgmu/@ { ;s et
Depth 1o water (fom top of PVC or ground) L [ = ~ Teet
Radius of casing .5 ~ Jinches
feet
Casing Volume L e cubic feet
78 gallons
Development/Purging Discharge Data
Purging method [ InCuu M Sy ST N '
Start Purging Dee [ I</770 ] Time [ =27 ;
Stcp Purging Daee: [~ - i Time [ (555
Mo;:itoring
Date Tine VYolume discharged Temp pH Spec.Cond. | Turtidity ‘ Appearance of water
(gals) (w3 (mS/cm) NTY) | and comments
[ Ta tT ;> P -/'?.'3\ . Yl AN , / } I < A VL H
i L - / L L- 7] RN { v
! | | s /.= b oo s l | !
i N a | 177 [ INdo |
M : L [ [ i ;
| Z | ! ]
i / i i
| | ) I |
| . Vs { ' ] f
! / | | ] {
/s
. WIF L *;T}Q\Af\’v } ,L:\ =y m /FC]"JJ—[>
Water Level Recovery Data
St of recovery Date: ! | Tiume:
Moaitoring F Datc Clock Time Elapscd time Water Level (fe<t)
_(hh:mm) (mins) Measurement point
o [
1
J |
! i
l [
| |
! !
!
J
_

WTMONTNG M3






G Well Purging and Recovery
Assocmtes KDHE / MaRco CT /K

Sheet | of

473 -2300 - ¥

Location | 0-10 NN Goave . propee<y
Monitored by [M.Yelle= | Date: [ AZl/LJ ] 7‘?1 o Time: | Ao

| B 1 4
Well/Piezometer Data

j one)
Depth of well (from top orpvcér(“;fn\g)/ [ )5 95 I feet qiamp <y vl
Depth to water (from topft‘f’ys,or ground) B JE feet
Radius of casing ‘ Y ~ Jinches
[feet

Casing Volume |2 2 cubic feet

0.5 gallons
Development/Purging Discharge Data
Purging method [ \JrRcoeum =Y STENM
Start Purging Detee | 12 /1 B Tum.— [ oxd
Stop Purging Date [ [ 2 /LTI ¢ Time: LO 934
Mo;xitori.ng

Dawxe Time Volume discharged Temp pe Spec.Cond. | Turbidity Appearance of water
, (gals) (€3] — (mS/em) | (NTU) and comments

vz /1 IS ~ e 45— 7 95 20/ | [ | rey 7 irDy
K 042 3 .5 ~7. 4 47 | ez | / X
I | | / Cz.5 [1og | 15 | Ji “
; | e 4Ha .+ 7.2 | 74O [ .
l | »2734 2. < | 4497 2725 | 74K | [ ‘e
i i | i [
t | P/ |
{ ! VAR
f L | l r/ 4

Water Level Recovery Data

S’J’f/é’u"\/j ‘Mffﬂ fro-vv -l

St of recovery Dae: L Time: |
Monitoring Date Clock Tume Elapsed ame ! Water Level (fee?)
(hh:mm) (mirs) iMeasurement pcint

!
|

!
l
l
i
{
(

WLONTNG M3






Goilder Well Purging and Recovery
Qﬁssocmtes Kone/ MaRco G /K

Sheet 1 of
473 -2300 - ¢

Location j D17
Monitoted by: (M. Yellesz Dae: | \z// /7q7 i Tme {1245

T n 4
Well/Piezometer Data !

A /o ¢
1
(circle one) 210 TP
Depth of well (from top of PVC é’f@ (zz = feet
Depth to water (from zop’b‘fﬂl’?c or;mund) [ = feet
Radius of casing 3 inches
feet

Casing Volume 2o.49 cubic feet

LR gallons
Development/Purging Discharge Data
Purging method [ Vacour < /Svera !
Start Purging Datee [ 12 71 ] Time [ 1255 i
Sicp Purging Dae: [ 12 /74 ' Time: [ S
Mo]nitoring

Date Time VYolume discharged Temp pH Spec.Cond. | Turhidity Appearance of water
(gals) (@3] (mS/em) NTW) and comments
AT 1757 ‘it L £l 13olZr O [ ] veen c'mvl:z-'cafj
j ' / 50.5 7.2/ 1 27770 | [ ] Dy :
. | /52 | Z /il TAENIECERE /I ~
! | ! =3 520 200 L 3z aD! | 1 5 aderarely Clnby L=y
: L /310 o £z 5 10 1=z 7z~ T 1
i l ' [N
{ | [
i i (. |
f : L | [
! | L |
WL,»«\ P.’i - -~/ (@ /3/0
Water Level Recovery Data
Surt of recovery Da:z: | | Time: |
Monitoring Date Clock Time Elapsed ume Water Level (feet)
(hh:mm) (mins) Measurement point

1

!

_J

WLCNTNG MLS






973 -2300 - ¥

Golder Well Purging and Recovery
Qﬁssooates v.w/ MaRco CT/Ks

Sheet 1 of

FE“{ G LG

Location

SQAP e T>

Da:e.

(M. ¥elle=z |

Well/Piezometer Data

Monitored by:

i A

‘ !glng i Time [ 07O

(ci one)
Depth of well (from top of PVC o [ 25& Vet
Depth o water (from top of PVC g groun [ & fect
Radius of casing ) s inches
feet
Casing Volume 20,0 cubic fect
22 gallons
Development/Purging Discharge Data
Purging method [ \JAac vus SysTesa !
Start Purging Duz [ 12 [1Z ] Time | 1020 i
Step Purging Dae: [ 2710 1 Time: [ o !
Monitoring
Date Time Volume discharged Temp pH Spec.Cond. | Turbidity Appearance of water
(gals) (W3] | (mS/em) | (NTU) and comments ;
V12 liz [02= S (s.9 ~33 | 700 | [ Tyurry Clamy - Browny
i / i 7.3 o HS L 2760 [ L4 :
i | Jozb | /.5 | 53.¢ (.52 1 2290 /) ¥
! [ [ Z_ 560 L. Sk| zbbo ! [ L
-, | 197 & 3 543 L-62 1 20501 | | Vot Ly
! ! 3.5 | §4.4 L 60| 2600 |/ | '
i N3] 5 Sq.y (.L9] 2707 ] | o
[ |/ |
| ~ [ L/ I
{ | | l 1/ |
}
£ well prod -w-1 &1 ”-J-\’b > i
Water Level Recovery Data
Start of recovery ol ¥ | ! Tiume: |
Moaitoring Date Clock Tiume Elapsed ome Water Level (feet)
(hh:mm) (mins) Measurement point

!
|
] ;
- 5

|
1
|

FTMONTNG S






Q Well Purging and Recovery
ASSOCIZ\I&G \LM/ MARCO CI/LS Sheet 1 of
473 -2300 - ¥ __
!

Location i - (c

Monitored by [, ML& |  Dax: \2/12 /491 I Time: | RS

Well/Piezometer Data

(circle one)

Depth of well (from top of PVC or ground) [ 2=~ feet

Depth to water (from top of PVC or ground) (- ¢z et

Radius of casing = linches
|feet

Casing Volume 9,2 cubic fect

7R gallons

Development/Purging Discharge Data

Purging method [ Nteow  Sy<rels -

Start Purging Date [ 'z Z'4n | Time [ 323X :

S:wop Purging Dw: | T 'Z ¢ Time: | 137

Mo;:u'toring

Date Time Volume discharged Temp pH Spec.Cond. | Turbndity Appearance of water
(gals) (@3 {(mS/em) | (NTU), and comments ;
e nZ | 123 .S 507, e 1770 | [ e 2Thpos = Prrasnd

; / 2.1 742 | 1750 | /| Lo :

: (327 NEs | €72, 6 ETIREZEEY B i
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Well Purging and Recovery
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Gomk' Well Purging and Recovery
QASBOGZ\IES \CN\G_/ MaRco CT/KS
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Goilder Well Purging and Recovery
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473 -2300 - ¥

Well Purging and Recovery
MARCO C.::r,/ K<,

Sheet | of
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Well Purging and Recovery
\Cblr\&'./ Maco CT/KS

Sheet | of
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Monitored by: M. Yell ‘gg | Date: J.’ lq I Time: |
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- |
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udoia, Kansas 600058107

December 19, 1997 F{ECEIVED

DEC 26 1597
Golder Associates, Inc. GOLDER ASSOCIATES

Attn: Mike Keller 97-66-118
200 Union Bivd.

Suite 500

Lakewood, CO 80228

RE: Final Analytical Report for the Former MARCO Refinery in Chanute, Kansas.

Mr. Keller,

Hydro-tOGIC, Inc. (HLI) is pleased to submit the analytical results for the above referenced
site. A total of 19 soil samples and 23 groundwater samples were analyzed for purgeable
chlorinated hydrocarbons and aromatic hydrocarbons, by USEPA method 8021, and for total
petroleum hydrocarbons, by method OA-2. Additionally four (4) duplicates and two 2) drum
water samples were also analyzed. Analytical results for all samples follow on the enclosed
laboratory data sheets.

HLI appreciates this opportunity to provide our environmental services. Should you have any
questions or require additional information, please call myself or Don Dulaney at (783) 542-
2518.

Sincerely,
Hydro-LOGIC, Inc.

ﬁmG»Z

Peter Guy
Environmental Scientist/Chemist

Attachments






ANALYTICAL REPORT

ChentSite: Colder Assoc./MARCO Refinery
Sample 1D: P10-S-1 7.5’

Date Sampled: 12/9/97

Date Analyzed:  12/9/97

Sample: 1 of 48
Method: EPA BO21
Matrin: Soil

Analyte Concentration Detection Limit
Dichlorodiftunromethane < 50 SO g
Chloromethane <50 SO
Vinyl chlonde <50 50 gy
Bromomethane < 5.0 50 png
Chioroethane <50 50 kg
Trichlorofluoromethane <530 5.0 upkg
1,1-Dichloroethene <50 50 g
Methylene chionde <50 50 peke
trans-1,2-Dichioroethene < 30 50 e
1,1-Dichioroethane <30 50 kg
Chlorotorm <50 S0 upkg
1,1, 1-Tnchloroethane <50 50 ue kg
Carbon tetrachlonde <50 50 Ly
1,2-Dichloroethane <50 S0 ugkg
Trichloroethene (TCE) <50 50 ke
1,2-Dichloropropane <50 50 ke
Bromodichloromethane <50 S50 RN
c1s-1,3-Dichloropropene <50 RSN
trans-1,3-Dichloropropene < 50 SU R
1.1,2-Tnchloroethane <50 DG
Tetrachloroethene (PCE) <50 50 pp'ag
Dibromoc hlaromethane <350 ERURT AN
Chiorobenzene <50 S0 uekg
Bromotorm <50 ERUITTIANY
1,1,2,2-Tetrac hloroethane <50 IRSNTTIANY
1. 3-Dichiorobenzene < 30 S0 g
1,4-Dichlorobenzene <50 UNASY
1,2-Drchlorobenzene < 50 PRONTTNY
Units:
1. ugksg Micrograms per kilogram {parts per biffion).

Signed ﬁ“G‘“ﬁ

Analyst - Peter Guy

1)

O






ANALYTICAL REPORT

Client/Site: Golder Assoc. /MARCO Refinery Sample: 1 of 48
Sample ID: P10-S-1 7.5’ Method: EPA 8021/0A:2
Date Sampled: 12/9/97 NMatrx: Soil

Date Analyzed: 12/9/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 ug/kg' -
Benzene < 10.0 10.0 ug/kg -
Toluene < 10.0 10.0 pg/kg
Ethylbenzene < 10.0 10.0 pg/kg
Xylenes (0,m,p) < 30.0 30.0 ng/kg 1
Naphthalene < 10.0 10.0 ug'kg
TPH (DRO) < 1.00 1.00 mg/ke” -
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/kg Micrograms per kilogram (parts per billion).
? mg/kg Milligrams per kilogram (parts per miltion).

Signed ﬂagw")

Peter T. Guy &
Analyst

o
D)
O






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery
Sample 1D: P18-S-1 3.0’

Date Sampled: 12/9/97

Date Analyzed: 12/9/97

Sample: 2 o 48
NMethod: £PA 8021
NMatrix: - Soil

Analyte Concentration Detection Limit
Dichloroditluoromethane <30 TOughg
Chioromethane <50 O ke
Vinyl chlonde < 3.0 PESETANY
Bromomethane <50 50 uehg
Chioroethane <50 50 kg
Trichlorofluoromethane <50 5 Gughg
1,1-Dichloroethene <50 50 urkg
Methylene (hlonde <50 50 ngke
trans-1,2-Dichloroethene <50 RGNS
1,1-Dichloroethane <50 S0 Lk
Chlorotorm < 30 50 e g
1,1, V- Trichioroethane < 30 50 g
Carbon tetrachlonde <50 S0 e
1,2-Dichioroethane <50 S0 eRRg
Tnichloroethene (TCE) <50 SO LENR
1,2-Dichloropropane <50 RESHTIANY
Bromodichloromethane <50 S0 eeg
1s-1,3-Dichloropropene <50 D0 ey
trans-1,3-Dhichloropropene < 50 ERUTIUINY
1,1,2-Tric hloroethane < 50 DEGETINY
Tetrachloroethene (PCE) <50 50 e kg
Dibromochloromethane <50 SOugke
Chlorobenzene < 3.0 S0 pey
Bromotorm < 50 NN
1,1,2,2-Tetrachioroethane < 50 IRLARETS
1,3-Dichiorobenzene <50 S0 ey
1,4-Dichlorobenzene < 50 50 aeke
1,2-Dichlorobenzene < 30 G0 e e
Units:
1. ngkg Micrograms per kilogram (parts per bilhon).

Analyst - Peter Guy

Signed ﬁn@w’)
v







ANALYTICAL REPORT

Client/Site: Colder Assoc/MARCO Refinery Sample: 2 of 48
Sample 1D: P18-5-1 3.0’ NMethod: EPA 8021/0A-2
Date Sampled: 12/9/97 Matox: Sond

Date Analyzed: 12/9/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 pg/kg' 3
Benzene < 10.0 10.0 pg/kg .
Toluene < 10.0 10.0 pg/kg -
Ethylbenzene < 10.0 10.0 pg/kg -
Xylenes (0,m,p) < 30.0 30.0 pe/kg 1
Naphthalene < 10.0 10.0 pe/kg -
TPH (DRO) < 1.00 1.00 mg/kg’ .
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/kg Micrograms per kilogram (parts per billion).
d mg/kg Milligrams per kilogram (parts per million).

Signed ﬂ"G“Z

Peter T. Guy
Analyst

il e~ o~
SHVv3ilel o oo O






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 3 ot 48
Sample (D: P18 Method: EPA B8O
Date Sampled: 12/9/97 Matriv Water

Date Analyzed: 12/9/97

Analyte Concentration Detection Limit
Dichlorodiffluoromethane <10 VO
Chloromethane < 1.0 1O
Vinyl chlonde <10 To.aet
Bromomethane <10 10
Chloroethane <10 IRVIFETOR!
Trichlorofluoromethane < 1.0 10ng
1,1-Dichloroethene <10 10 g
Methylene chlonde <10 1O
trans-1,2-Dichlorosthene < 1.0 1O gl
1,1-Dichloroethane <10 O ayl
Chlorotorm < 10 [EAINT]
1.1, 1-Trchloroethane < 10 HESRTYOM
Carbon tetrachlonde < 1.0 EECHTIE
1,2-Dichloroethane <10 T
Trchloroethene (TCL) < 1.0 DOl
1,2-Dichioropropane <10 DO
Bromodichloromethane < 1.0 1Ol
is-1,3-Dichloropropene <10 Vo
trans-1,3-Dichloropropene < 10 1o
1,1,2-Trchloroethane <10 Tl
Tetrachloroethene (PCE) <10 PRTRTRN
Dibromochloromethane <10 T 0wl
Chiorobenzene <10 Yol
Bromotorm <10 1Ol
1,1.2.2-Tetrachloroethane <10 Vot
1,3-Dichiorobenzene < VU HESN
1, 4-Dichlorobenzene < 10 LSRN
1.2-Dichlorobenzene < 10 Y0l
Units:
1. ugll Micrograms per titer (parts per billion).

Signed /{iﬁt@w‘q

Analyst - Peter Guy Z Sydroel O







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 3 o1 48
Sample ID: P18 Method: EtPA 8021/0A-2
Date Sampled: 12/9/97 NMatnine Water

Date Analyzed: 12/9/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l! -
Benzene < 2.00 2.00 g/l -
Toluene < 2.00 2.00 ng/l -
Ethylbenzene < 2.00 2.00 pg/l -
Xylenes {o,m,p) < 6.00 6.00 pg/l 1
Naphthalene < 2.00 2.00 ug/l
TPH (DRO) < 0.50 0.50 my/l*
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
£ mg/l Milligrams per liter (parts per million).

Peter T. Guy
Analyst

Signed ﬁa@‘“’)
Y






ANALYTICAL REPORT

Client/Site: Golder Assoc/MARCO Refinery
Sample ID: P9-S-1 1.5’

Date Sampled: 12/10/97

Date Analyzed:  12/10/97

Sample: 4 of 48
NMethod: EPA 8021
NMatnin: Sol

Analyte Concentration Detection Limit
Dichlorodiftuoromethane < 50 50y
Chloromethane < 50 50 uehy
Vinyl chlonde <50 EURT Y
Bromomethane < 5.0 50 nehe
Chloroethane < 5.0 ERSENENTY
Tachlorofluoromethane < 5.0 50 ugke
1,1-Dichloroethene <50 50 g
Methylene chlonde <50 S0 nghg
trans-1,2-Dichloroethene <50 BEURTANY
1,1-Dic hloroethane <50 IESINTIENY
Chlorotorm < 5.0 S0 g
1,1, 1-Trichioroethane <50 EESIRTAANY
Carbon tetrachlonde < 50 PRI
1,2-Dichloroethane <50 Tty
Tochioroethene (TCE) < 50 ERCNWURNY
1,2-Dichloropropane <50 > 0 pp ke
Bromodichloromethane <50 S e g
cis-1,3-Dichlaropropene < 50 Tty
trans-1,3-Dichloropropense < 5.0 ERSNTIAN Y
1.1, 2-Tnchiorpethane < 50 EURTA Y
Tetrachloroethene (PCE) < 50 S0 g
Dibromochloromethane < 530 50 kg
Chlorabenzene <50 S0 nghe
Bromotorm < 50 50 e ke
1,1,2,2-Tetrachloroethane <50 I HRRaNT]
1.3-Dichlorobenzene < 50 FRCETANY
1,4-Dichlorobenzene <50 RESNTURNY
1.2-Dichlorobenzene < 50 RO
Units:
1. ugkg Micrograms per kilogram (parts per billion).

Signed ﬁﬁ/’c"?

Analyst - Peter Guy







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 4 of 48
Sample ID: P9-5-1 1.5’ Method: £PA 8021/0A-2
Date Sampled: 12/10/97 Matrin: Soil

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag

MIBE < 10.0 10.0 pg/kg' -
Benzene < 10.0 10.0 pg/kg
Toluene < 10.0 10.0 pg/kg
Ethylbenzene < 10.0 10.0 ng/kg

Xylenes {(0,m,p) < 30.0 30.0 pg/kg 1
Naphthalene < 10.0 10.0 ng/kg
TPH (DRO) < 1.00 1.00 me/kg’

Key to Flags

1. Detection limit is for the sum of the three (3} xylenes.

Unit Conversions:

" ug/kg Micrograms per kilogram (parts per billion).
£ mg/kg Milligrams per kilogram (parts per million).

Signed ﬂ;@m
Peter T. Guy é
Analyst

N I
ARSI -

)
G)

)






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery
Sample 1D: P8-S-1 2.0’

Date Sampled: 12/10/97

Date Analyzed:  12/10/97

Sample: 5 of 48

NMethod B
Matriv So

A B8O
1l

Analyte Concentration Detection Limit
Dichlorodifivoromethane <50 Oy
Chloromethane <50 S0 e
Vinyl chlonde <50 XSGR N
Bromomethane <50 S0 b
Chioroethane < 5.0 S0 anke
Tnchlorofluoromethane < 5.0 AN
1,1-Dichloroethene <50 EATTANY
Methylene Chlionde < 50 50U e
trans-1,2-Dichloroethene <50 BTSN
1.1-Dhhloroethane <50 ERARTEURNY
Chilorotorm < 5.0 500
1,1, 1-Trichloroethane < 3.0 Touneg
Carbon tetrachlonde <50 RSN NY
1,2-Dichloroethgne <50 ERCETRNY
Trnchloroethene (TCE) <50 S kg
1,2-Dichloropropane < 50 EESANANY
Bromodichloromethane < 50 SO ng ke
Cis-1,3-Dichloropropene < 50 RS
trans-1,3-Dichloropropene <50 EESETENY
1.1.2-Tnchloroethane < 50 SOy
Tetrac hloroethene (PCE) <50 S UL Rg
Dibromodchloromethane < 30 PRANIENY
Chlorobenzene <50 EEUNTTNY
Bromaotorm <50 EELENANY
1,12, 2-Terrachloroethane < 50 T e
1,3-Dichiorobenzene < 50 [N
1,4-Dichlorobenzene <50 IESRSENY
1.2-Dichlorobenzene < 350 IEUTNY
Units:
1. ughkg Micrograms per kilogram (parts per biltion).
\
Signed /ﬁi&é‘m
Analyst - Peter &uy / -







ANALYTICAL REPORT

Client/Site: Golder Assoc/MARCO Refinery Sample: 5 01 48
Sample ID: P8-S-1 2.0’ Method: TPA 8021'0A2
Date Sampled: 12/10/97 AMatrin: Soil

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 pg/kg' ;
Benzene < 10.0 10.0 ng/kg -
Toluene < 10.0 10.0 pg/kg -
Ethylbenzene < 10.0 10.0 ug/kg -
Xylenes (o,m,p) < 30.0 30.0 pg/kg 1
Naphthalene < 10.0 10.0 ng/kg -

TPH (DRO) < 1.00 1.00 mo/ke” N

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

ug/kg  Micrograms per kilogram (parts per biltion).
mg/kg Milligrams per kilogram (parts per million).

Peter T. Guy
Analyst

Signed ,/74‘@2

¢

)






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery
Sample ID: P8

Date Sampled: 12/10/97

Date Analyzed:  12/10/97

Samples 6 o148
Method: tPA B0
NMatriv: Water

Analyte Concentration Detection Limit
Dichlorod.tluoromethane <10 Vo,
Chloromethane <10 V!
Vinyl chlonde <10 10l
Bromomethane < 10 UG
Chloroethane < 10 T,
Tachlorofluoromethane < 1.0 10,7
1,1-Dichloroethene <10 VO gt
Methylene chlonde < 1.0 Vi
trans-1.2-Dichiorpethene <10 YO
1,1-Dichloroethane <10 S
Chlorotorm <10 gt
11 1-Trachloroethane < 10 Tt
Carbon tetrachlonde < 1 0 '
1,2-Dichloroethane < 1.0 VoL
Trichloroethene (TCE) <10 Ot
1,2-Dichloropropane < 1.0 VO
Bromodichloromethane <10 PO
cis-1,3-Dichlaropropene < 10 MR
trans-1,3-Dichloropropene < 10 Vit
1,1,2-Traichloroethane <10 O
Tetrac hloroethene (PCE) < 1 (O 0Ly
Dibromochloromethane <10 V0!
Chlorobenzene <10 RSN
Bromotorm <10 VO
1,1,2.2-Tetrachloroethane < 1 A
1,3-Dichtorobenzene < 10 o
1,4-Dichlorobenzene < 10 Tl
V. 2-Dichiarobenzene < 1.0 Tl
Units:
1. ug/l Micrograms per liter (parts per bilflion).
Signed ﬁ’*cﬂ‘*"}
Analyst - Peter Guy & S







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 6 o1 48
Sample ID: P8 NMethod: EPA 8021/0A:2
Date Sampled: 12/10/97 NMatiin: \Water

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag
MtBE < 2.00 2.00 pug/l' -
Benzene < 2.00 2.00 ng/l -
Toluene < 2.00 2.00 ng/l -
Ethylbenzene < 2.00 2.00 ng'l -
Xylenes (0,m,p) < 6.00 6.00 ng/l ]
Naphthalene < 2.00 2.00 ng/l -
TPH (DRO) < 0.50 0.50 mg/I’ -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
© mg/l Milligrams per liter (parts per million).

Signed /?fi s
Peter T. Guy
Analyst







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: T ot 48
Sample ID: P7-S-1 1.5’ Method: FPA 8021
Date Sampled: 12/10797 Natren Soud

Date Analyzed:  12/10/97

Analyte Concentration Detection Limit
Dichiorodifluoromethane <50 S0 e
Chloromethane <50 SU A
Vinyl chlonde < 5.0 S0 ol kg
Bromomethane < 50 EESATIANY
Chioroethane <530 SC ke
Trichlorofluoromethane <50 50 kg
1,1-Dichloroethene <50 50 ugke
Methylene chlonde <50 50 uekg
trans-1,2-Dichioroethene <50 TOanhy
1,1-Dichloroethane <50 ERUNRTINNG
Chlorotorm 670 FRVIRTUNNY
1.1, 1-Trchloroethane <30 PEUNTIANY
Carbon tetrachionde < 50 ERURY
1,2-Dichloroethane <50 S0 g
Trnichloroethene (TCE) <530 ERVIRTUNNY
1,2-Dichloropropane <50 SO LR
Bromodichloromethane <50 50wy
Cin-1,3-Dichloroprapene <30 ERUEFNUSY
trans-1 3-Dichloropropene <50 S0y
1,1,2-Trichloroethane <50 50 sy
Tetrachloroethene (PCE) <50 50 kg
Dibromochloromethane <50 50 ey
Chiorobenzene < 5.0 UYANY
Bromaotorm <50 SO he
1,1.2.2-Teteac hloroethane < 54 ERAINTIENY
1. 3-Dwchlorobenzene < 50 NN
1, 4-Dichlorobenzene < 590 LA
1.2-Diuchlorobenzene < 50 oo Ne
Units:
1. ng/kg Micrograms per kilogram (parts per billion).

Signed /ﬁ,LGM

Analvst - Peter éuy Z S







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 7 of 48
Sample 1D: P7-S-1 1.5’ Method: EPA 8021/0A-2
Date Sampled: 12/10/97 AMatrn: Sorl

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag
MtIBE < 10.0 10.0 pg/kg! -
Benzene < 10.0 10.0 ng/ky -
Toluene < 10.0 10.0 n/kg -
Ethylbenzene < 10.0 10.0 ug/kg -
Xylenes (0,m,p) < 30.0 30.0 pg/kg 1
Naphthalene < 10.0 10.0 ng/ke -
TPH (DRO) 2.63 1.00 mg/kg’ -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/kg  Micrograms per kilogram (parts per billion).
¢ mg/kg Milligrams per kilogram (parts per million).

Peter T. Guy
Analyst

Signed ‘/Téa(;“z

[
.
4
@]

()

(@)






ANALYTICAL REPORT

ClientSite: Golder Assoc./MARCO Refinery
Sample ID: Pz

Date Sampled: 1210/97

Date Analyzed:  12/10/97

Sample: 8 o148
AMethod: EPA 802
Natrin: Water

Analyte Concentration Detection Limit
Dichloroditluoromethane < 10 PO
Chloromethane <10 RN
Viny! chlonde <10 Oy
Bromomethane < 1.0 SR
Chloroethane < 1.0 RSN
Trichlorottuoromethane <10 1O g
1,1-Dichloroethene <10 POt
Methylene chionde < 1.0 PO
trans-1,2-Dichloroethene <10 VOt
1, 1.Dichioroethane <10 el
Chlorotorm 320 T
1.1, 1-Trchloroethane < 10 el
Carbon tetrachlonde <10 el
1,2-Dichloroethane <10 O
Tricnloroethene (TCE) <14 Tu g
1.2-Dichloropropane <10 VO
Bromodichloromethane <10 NS
cis-1,3-Dichloropropene < 10 LENSIFETY
trans-1 3-Dhchloropropene <10 [N
1.1, 2-Truchloroethane < 10 oLt
Tetrachlaroethene (PCE) <10 YO
Dibromochioromethane <10 Vo
Chiorobenzene <10 TOugi
Bromatorm <10 POl
1.1.2. 2-Tetrachloroethane < 10 Ly
1,.3-Dwhlorobenzene <10 et
1 4-Dichlorobenzene < 10 ol
1,2-Dichlorobenzene < 10 MR
Units:
1. ug/i NMicrograms per hiter (parts per bilhion).
Signed /724@‘“’)
Analyst - Peter Guy . o







ANALYTICAL REPORT

Chient/Site: Golder Assoc./MARCO Refinery Sample: 8 o1 48
Sample ID: P7 Method: EPA 8021/0A-2
Date Sampled: 12/10/97 Muatron Water

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag
MtBE < 2.00 2.00 ug/l' -
Benzene < 2.00 2.00 ng/l -
Toluene < 2.00 2.00 pg/l -
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes (o,m,p) < 6.00 6.00 ug/l 1

Naphthalene < 2.00 2.00 py/l

TPH (DRO) < 0.50 0.50 mo/l -

Key to Flags

1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

Yooug/l Micrograms per liter (parts per billion).

2 mg/l Milligrams per liter (parts per million).

Signed /‘@4(;‘1&‘4
Peter T. Guy é
Analyst







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: Yo a8
Sample ID: P9 Method EPA BO2
Date Sampled: 12/10/97 Mattn MWoater

Date Analyzed:  12/10/97

Analyte Concentration Detection Limnt
Dichloroditluoromethane <10 et
Chloromethane < 10 AN
Vinyl chlonde <10 Yl
Bromomethane <10 Ut
Chiaroethane < 10 T
Trnichlorofluoromethane <10 Tuapld
1, 1-Dichloroethene <10 Tl
Methviene chlonde <10 1O an
trans-1,2-Dichloroethene <10 1o el
1. 1-Dichloroethane <10 Ve
Chiorotorm 1.20 U,
1.1, -Trchioroethane < 10 MR
Carbon tetrachlonde < 10 e
1.2-Dichioroethane <10 oot
Trichioroethene (TCE) <10 IENENU
1,2-Dichioropropane <10 Tt
Bromodic hloromethane <10 AT
Cin-1,3-Dichloropropene <10 1Ot
trans-1,3-Dichloropropene < V0 Vit
1.1.2-Tnchloroethane < 10 o
Tetrachtoroethene (PCE) <10 MR
Dibromochloromethane <10 ISINT
Chlorobenzene < 1.0 DO
Bromaotorm <10 EEEETU
1,1,2.2-Tetrachloroethane < 10 e
1,3-Diwchlorobenzene <1 Q Lo
1.4-Dichiorobenzene < 10 Vo
1. 2-Dichlorobenzene < 1y T
Units:
1. ugll Micrograms per hiter (parts per billion).

Signed ﬂ;@m

Analyst - Peter Cuy l [







ANALYTICAL REPORT

Client/Stte: Golder Assoc /MARCO Refinery Sampie: 9 o1 48
Sample 1D: P9 Method: [PA 8021/0OA-2
Date Sampled: 12/10/97 Nattiv \Water

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag

MIBE < 2.00 2.00 ug/l' -
Benzene < 2.00 2.00 pg/l
Toluene < 2.00 2.00 py/l
Ethylbenzene < 2.00 2.00 ug/l

Xylenes (o,m,p) < 6.00 6.00 pg/l 1
Naphthalene < 2.00 2.00 ng/l
TPH (DRO) < 0.50 0.50 mg/t

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" g/l Micrograms per liter {parts per billion).
£ mg/l Milligrams per liter (parts per mitlion).

Signed ﬁa@uz

Peter T. Guy
Analyst







Client/Site: Golder Assoc /MARCO Refinery

Sample ID: P11-S-1
Date Sampled: 12/10/97
Date Analyzed:  12/10/97

ANALYTICAL REPORT

Sample: 10 o1 48
Method: [PA B8O
NMatnie Soul

Analyte Concentration Detection Limit
Dichlorodimivoromethane <30 50 ek
Chloromethane < 30 ERSIRTIRNY
Vinyl chlonde < 50 EEUNRTA Y
Bromomethane <50 ERSETANY
Chloroethane <50 ERURT XY
Trnichlorotuoromethane <530 50 ue’kg
1,1.Dichloroethene < 30 S 0w
Methylene chlonde <50 S0k
trans-1,2-Dichloroethene < 50 S0y
1,1-Dichloroethane <50 RN
Chlorotorm <50 PSRN
1.1, 1-Trchloroethane < 30 30
Carbon tetrachlornde < 50 Spe g
1,2-Dichloroethane <50 50wy
Trichloroethene (TCE) <50 PECERWNY
1,2-Dichloropropane <50 5050
Bromodichloromethane < 50 PRAENWNY
cis-13-Dicntoropropene < 50 T ey
trans-1, 3-Dichloropropene < 50 S0
1,1, 2-Tncnloroethane < 50 LAY
Tetrachloroethene (PCE) < 50 ENEINTUNSY
Dibromochloromethane <50 TN
Chlorobenzene <50 ERIFTTUNY
Bromotorm < 50 BTN
1.1.2,2-Tetrachloroethane < 50 T by
1.3-Dichiorobenzene <50 ey
1. 4-Dichlorobenzene < 50 BETTVNY
1.2-Dichlorobenzene < 50 RS
Units:
1. ughke Micrograms per kilogram (parts per biliion).
Signed ﬁ“GM
Analyst - Peter Guy [ REST







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sampie: 10 o1 48
Sample ID: P11-S-1 Method: EPA 8021/0A-2
Date Sampled: 12/10/97 Natrin Sold

Date Analyzed: 12/10/97

Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 ng/kg' -
Benzene < 10.0 10.0 ng/ky -
Toluene < 10.0 10.0 ug'ke
Ethylbenzene < 10.0 10.0 ng'ke
Xylenes (0,m,p) < 30.0 30.0 ng/kg 1
Naphthalene < 10.0 10.0 pw'ke -
TPH (DRO) < 1.00 1.00 mg/'ke” -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1

pg/kg  Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per mithon).

Signed ﬁqc‘az

Peter T. Guy
Analyst







Client/Site: Golder Assoc /MARCO Refinery

Sample 1D: P11
Date Sampled: 12/11/97
Date Analyzed: 12/11/97

ANALYTICAL REPORT

Sample: 11 o1 48
Method: EPA B8O
NMatnie Water

Analyte Concentration Detection Limit
Dichlorodifluoromethane <10 VOt
Chloromethane <10 ot
Vinyl chlonide < 10 o
Bromomethane <10 [EINY
Chloroethane <10 PO L
Trichlorofluoromethane < 1.0 TO
1, 1-Dhichloroethene <10 [ANA
Methylene chlonde <10 oyl
trans-1,2-Dichloroethene <10 Tl
1, 1-Dichluroethane < 10 v
Chlorotorm < V0 [BIRTEC:
1,1,V -Trichioroethgne < 10 aad
Carbon tetrachlonde <10 Y
1.2-Dichloroethane <10 Yool
Trchloroethene (TCE) <10 10,0
1.2-Dichloropropane <10 1O el
Bromaodichloromethane <10 YOl
crs-1,3-Dichioropropene <10 Yol
trans-1 3-Dichiosopropene < 10 Uit
1.1, 2-Trchloroethane <10 Ol
Tetrachloroethene (PCE) <10 Yyt
Dibromodchloromethane <10 [
Chlorobenzene < 10 A
Bromotorm <10 Lo
11,2 2-Tetrachloroethane <10 Ol
1 3-Dichlorobenzene <10 Lo
1,4-Dichlorobenzene <10 Car!
1,2-Dichiorobenzene <10 oLl
Units
1. ug/l Micrograms per liter (parts per billion).
Signed ﬁﬂ@'b’")
Analyst - Peter Guy & i ~
Yy A ]

)






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 11 of 48
Sample ID: P11 \Method: £PA 8021/0A-2
Date Sampled: 12/11/97 Matois: Water

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' .
Benzene < 2.00 2.00 pg/l -
Toluene < 2.00 2.00 ng/l -
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes (o,m,p) < 6.00 6.00 ug/l 1
Naphthalene < 2.00 2.00 uyl -

TPH (DRO) 0.566 0.50 mg/l

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
mg/l  Milligrams per liter (parts per million).

Peter T. Guy
Analyst

Signed ﬁAG&Z







ANALYTICAL REPORT

Chent/Site: Golder Assoc /MARCO Refinery Sample: 12 o1 48
Sample ID: P10 Method. EPA 8021
Date Sampled: 1211797 NMatrn \Water
Date Analyzed:  12/11/97
Analyte Concentration Detection Limit
Dichioroditluoromethane < 1.0 Tl
Chloromethane <10 T
Vinyt chionide <10 v
Bromomethane <10 S
Chloroethane < 1.0 T
Trichlorotiuoromethane <10 Oy
1,1-Dichloroethene <10 1O agl
AMethylene ¢hlonde <10 | URTS]
trans-1,2-Dichioroethene <10 DOl
1. 1-Dichloroethane < 10 RN
Chlorotorm <10
1,1,V -Tnchloroethane < 1! AN
Carbon tetrachlornide < 10 v !
1,2-Dichloroethane < 10 DO
Trichloroethene (TCL) <10 HECIRt
1,2-Dichloropropane <10 (RNt
Bromodic hloromethane <10 10,y
cis-1,3-Dichloropropene <10 L
trans-1,3-Dichioropropene < lu Do
1.1, 2-Trichioroethane <10 Do
Tetrachloroethene (PCE) <10 b
Dibromochloromethane <10 LRIt
Chiorobenzene <10 AN
Bromotorm <10 Yy
1.1,2 2-Tetrachioroethane < 10 [t
1 3-Dichiorobenzene SRR L
1 4-Dichiorabenzene < 10 Ll
1,2-Dichiorobenzene <10 syt
Units:
1. ug/l Aicrograms per liter (parts per billion).
Signed ﬁn@wﬂ
Analyst - Peter Guy é =y







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 12 ot 48
Sample ID: P10 NMethod: EPA 8021/0A:2
Date Sampled: 12/11/97 Aatrin: \Water

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' -
Benzene < 2.00 2.00 pg/l -
Toluene < 2.00 2.00 py/l
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes (o,m,p) < 6.00 6.00 ng/l 1
Naphthalene < 2.00 2.00 uy/!l -
TPH (DRO) < 0.50 0.50 my/l’ -
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" oug/l Micrograms per liter (parts per billion).
mg/l  Milligrams per liter (parts per million).

Signed ﬂmGPZ

Peter T. Guy
Analyst







ANALYTICAL REPORT

Chent/Site: Golder Assoc /MARCO Refinery
Sample ID: P12-S-1

Date Sampled: 12/11/97

Date Analyzed: 12/11/97

Sample: 13 ot 48
NMethod: EPA BON
AMatriv - Sonl

Analyte Concentration Detection Limit
Dichlorodiftuoromethane < 530 30,0
Chloromethane < 50 Sl
Vinyl chlonde <50 ERCIENTR S
Bromomethane <50 S U e
Chioroethane < 50 D0
Trichlorotluoromethane <50 S04
1. 1-Dichloroethene < 5.0 S0k
Methylene chlonde < 50 ERSEVINY
trans-1,2-Dichloroethene <30 S 0ga kg
1,1-Dichloroethane <50 PESETANY
Chlorotorm <50 ¢y
1,1, 1-Trchioroethane <30 PEANTEURNY
Carbon tetrachlonde < 5.0 ERCRTTRNY
1,2-Dichloroethane <50 ERANTITRNY
Trichioroethene (TCE) < 50 KRSRWENY
1,2-Dichloropropane < 50 Tk
Bromodichloromethane < 50 ERSETIR Y
Cin-1,3-Dichloropropene < 50 S0 LR
1rans-1 3-Dichioropropens < 50 T e
1,1, 2-Trichloroethane < 50 RSN
Tetrachloroethene (PCE) < 50 REANTITIS
Dibromochloromethane < 50 RTINS
Chlorobenzene <50 (e by
Bromotorm < 50 SO e
V1.2 2-Tetrachloroethane < 50 AR T
1.3-D.cnlorobenzene < 50 (LRt
1.4-Dicniorobenzene < 3 ERUERTNY
1,2-Dichlorobenzene < 50 S0 e
Units:
1. ngkg Micrograms per kilogram (parts per bithion).

Signed quguy)
v

Anatvst - Peter Guy







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 13 01 48
Sample ID: P12-S-1 NMethod: EPA 8021/0A-2
Date Sampled: 12/11/97 Natriv: Son

Date Analyzed: 12/11/97

|
Analyte Concentration Detection Limit Flag

MIBE < 10.0 10.0 ug/kg' .

Benzene < 10.0 10.0 pg/kg -
Toluene < 10.0 10.0 ng/kg

Ethylbenzene < 10.0 10.0 ng/kg -

Xylenes (o,m,p) < 30.0 30.0 ug/kg 1

Naphthalene < 10.0 10.0 ng/kg -
TPH (DRO) < 1.00 1.00 mo/ke”

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ng/kg  Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed %‘&/‘G“Z

Peter T. Guy
Analyst

. - e
— Y / . 1
Ty Uv‘,"L AN






ANALYTICAL REPORT

Client/Site: Colder Assoc /MARCQO Refinery
Sample ID: P12

Date Sampled: 12/11/97

Date Analyzed: 12/11/97

Sample: 14 07 48

NMethod: EPA 8O
NMattiv Water

Analyte Concentration Detection Limit
Dichiorodifluoromethane <10 HESIITURE
Chloromethane <10 DO
Vinyl chlonde <10 O
Bromomethane <10 VIR
Chloroethane <10 VOl
Tnchlorotfluoromethane < 1.0 100w
1,1-Dichioroethene <10 10 el
Methylene chlonde <10 VO e
trans-1,2-Dichloroethene <10 LCIRTON
1, 1-Dichloroethane <10 LUNRTA
Chlorotorm 400 Ty
1,1, -Truchloroethane <10 VoLl
Carbon tetrachlonde < 10 VOt
1,2-Dichloroethane <10 ULl
Tnchloroethene (TCE) <10 YOGl
1,2-Dichloroprapane < 1.0 10l
Bromodichloromethane <10 1O R
cis-1,3-Drchloropropene <10 Tt
trans-1,3-Dichloropropene <10 Vol
1.1, 2- Tnchloroothane < 10 10,0
Tetrachloroethene (PCE) < 10 U
Dibromochloromethane <0 BRSIN
Chlorobenzene <10 [SRTR
Bromotorm <10 AN
11,2 2-Tetrachlotoethane < 10 Ve
1,3-D:chlorobenzene < 10 O
1,4-Dichiorobenzene <10 e
1.2-Dichlorobenzene <10 1O
Units:
1. ug/l NMicrograms per liter (parts per billion).
Signed ﬂ.ﬁ@‘*")
Analyst - Peter Guy é iy







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 14 01 48
Sample ID: P12 Method: EPA 8021'0A-2
Date Sampled: 12/11/97 Matriv \Water

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' -
Benzene < 2.00 2.00 pg/l -
Toluene < 2.00 2.00 ny!l -
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes (o,m,p) < 6.00 6.00 ng/l 1
Naphthalene < 2.00 2.00 py!l -

TPH (DRO) < 0.50 0.50 mg/I*

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
¢ mg/l Milligrams per liter (parts per mitlion).

Signed ﬂﬂG“Z

Peter T. Guy
Analyst







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery
Sample 1D: P17
Date Sampled: 12/11/97

Date Analyzed:  12/11/97

Sample: 15 ot 48
Method: £PA 8021
Matroc: Water

Analyte Concentration Detection Limit
Dichloroditluoromethane <10 Yoyl
Chioromethane <10 T
\Vanyl chionde <10 Vo
Bromomethane <10 RS
Chloroethane <10 1Oy
Tnchlorotluoromethane <10 [NCRTE
1. 1-Dichloroethene <10 10 e
Methylene chlonde <10 1O ug!
trans-1,2-Dichloroethene < 10 10 L
1.1-Dichloroethane <10 1ol
Chlorotorm <10 P e
1,1, 1-Tnchloroethane <10 YOt
Carban tetrachlande < 10 1O
1,2-Dichloroethane < 10 Vet
Trichloroethene (TCE) <10 1O
1,2-Dichloropropane <10 10w
Bromodichloromethane <13 Ot
cis-1,3-Dichloropropene < 10 T
trans-1, 3-Dichloropropene <10 T 0ol
1,1, 2-Trichloroethane < 10 T
Tetrachloroethene (PCE) < 1.0 VO
Dibromodchloromethane <10 Uy
Chlorobenzene <10 ARSI
Bromoform <10 0pwl
1,1.2, 2-Tetrac hloroethane < 1Q O
1,3-Dichlorobenzene <10 1o
VA-Dichlorobenzene < V0 Ve !
1, 2-Dichliorobenzene < 10 T
Units:
1. ugll Nicrograms per liter (parts per bilhon).
Signed
Analyst - Peter Guy =y DO






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 15 or 48
Sample ID: P17 AMethod: EPA 8021/0A-2
Date Sampled: 12/11/97 Matron: Water

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l’ ;
Benzene < 2.00 2.00 ng/l -
Toluene < 2.00 2.00 ng/l -
Ethylbenzene < 2.00 2.00 pg/l -
Xylenes {(o,m,p) < 6.00 6.00 g/l 1
Naphthalene < 2.00 2.00 uy/l -
TPH (DRO) < 0.50 0.50 mg/l* -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

’ pg/l - Micrograms per liter (parts per bitlion).
mg/l  Milligrams per liter (parts per milfion).

Signed ﬁ“G“Z

Peter T. Guy
Analyst







ANALYTICAL REPORT

Client/Site: Colder Assoc /MARCO Refinery Sample: 16 o 48
Sample ID: P19 Method: EPA 8021
Date Sampled: 12/11/97 Natrin AVater

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit
DichlorodidTuoromethane < 10 1O aay
Chloromethane <10 Uy
Vinyl chlonde <10 Uy
Bromomethane <10 DO
Chloroethane <10 ST
Trichlorofluoromethane <10 VOt
1, 1-Dichloroethene <10 S 0L’
Methylene chlonde < 1.0 O
trans-1,2-D« hloroethene <10 O
1, 1-Dichloroethane <10 (SN
Chlorotorm < 10 T

I
<

1,1,1-Tnchioroethane

Carbon tetrachlorniae <10 R
1,2-Dichloroethane <10 D
Trichloroethene (1CE) <10 YOG
1,2-Dichloropropane <10 VO
Bromodichloromethane <10 Oyt
n-1.3-Dichlaropropene <10 T
trans-1,3-Dichloropropene <10 MY
1.1, 2-Tochloroethane < 10 ot
Tetrachloroethene (PCE) <10 Yol
Dibromaochloromethane <10 Oyl
Chlorobenzene <10 YOl
Bromotorm <10 T e
1.1,2 2-Tetrachloroethane < 10 o
1.3-Dichtorobenzene <10 et
1 4-Dichlorobenzene < T Vo
1.2-Dichlorobenzene < 10 oot
Units:
. gt Micrograms per liter (parts per billion)

Signed ﬂ/LGM

Analyst - Peter Guy Z, S

@]

G)






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 17 01 48
Sample ID: P19-5-1 3.5' Nethod: EPA 8O
Date Sampled: 12/11/97 Natrinv Soud

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit
Dichlorodiftuaromethane < 5.0 TU e
Chloromethane < 50 S0 e
Vinyl ¢hlonde <50 VRTINS
Bromomethane < 50 ERYESUNNY
Chioroethane < 50 505w
Trichlorofluoromethane <50 S0
1,1-Dichloroethene < 5.0 S0 ay
Methylene chlonde <50 > 0Ny
trans-1,2-Dichloroethene <50 ERANTTANY
1,1-Dichloroethane <50 ERUFSTRNY
Chlorotorm < 50 S0 e
1,1, 1-Tnchioroethane <530 ERURSANY
Carbon tetrachlonde < 50 U
1,2-Dichloroethane <50 S0
Tnichloroethene (TCE) < 5.0 S0y
1,2-Dichloropropane <50 ERURE N
Bromodichloromethane < 5.0 30 0k
ais-1,3-Dichloropropene <50 S0 ek
trans-1 3-Dichloropropens <50 EUREERY
1.1, 2-Trchloroethane <50 PRI
Tetrachloroethene (PCE) < 5.0 SO ey
Dibromochloromethane <50 S
Chlorobenzene <50 ERURRTESY
Bromotorm < 590 Sl
1,12, 2-Tetrachloroethane < 50 ERIIRTERY
1,3-Dichlorobenzene < 50 T ke
1 4-Dwhlorobenzene < 50 RN
1,2-Dichlorobenzene <50 e
Units:
1. uglksg Micrograms per kilogram (parts per billion),

Signed ﬁAG‘ﬁ

Analyst - Peter Guy é o







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 17 ot 48
Sample ID: P19-S-1 3.5’ Method: FPA 8021/0A-2
Date Sampled: 12/11/97 NMatrix: Soil

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 pg'kg -
Benzene < 10.0 10.0 ug/kg -
Toluene < 10.0 10.0 pg/kg -
Ethylbenzene < 10.0 10.0 ng/ke -
Xylenes (o,m,p) < 30.0 30.0 ng/kg 1
Naphthalene < 10.0 10.0 pg/kg -
TPH (DRO) 4.67 1.00 myg/kg’ -
Key to Flags
1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

ng/kg  Micrograms per kilogram (parts per billion).

£ mg/kg Milligrams per kilogram (parts per million).

Signed /'ﬁAC‘M
Peter T. Guy &
Analyst







ANALYTICAL REPORT

Client/Sute: Golder Assoc./MARCO Refinery Sampice: T8 o 48
Sample |D: P17-S-1 Method: EPA 80
Date Sampled: 12/11/97 NMatrie Soil

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit
Drchloroditluoromethane < 50 S0
Chloromethane < 590 S0 ey
Vinyl chlonde < 50 S0y
Bromomethane <50 50 e
Chloroethane < 50 50 ey
Trchlorofluoromethane <50 SO ey
1.1-Dichloroethene < 50 > O e kg
Methylene chionde <50 FECEIRNY
trans-1,2-Dichloroethene <50 S UL
1,1-Dichloroethane <50 RNy
Chiorotorm <50 SOy
1,1, 1-Tnicnioroethane <3 U e
Carbon tetrachionde < 50 SO by
1.2-Dichioroethane < 50 RIS
Tnchloroethene (TCE) <30 300 hg
1,2-Dichloroprapane <50 ERSETE Y
Bromodichioromethane <50 500
ci1+-1.3-Dichloropropene < 50 SO kg
trans-1, 3-Dichloropropene < 50 ey
1.1, 2-Trichloroethane < 50 T by
Tetrachloroethene (PCE) < 50 RN
Dibromaochioromethane < 50 RESETRNT
Chilorobenzene < 50 D0 g
Bromoform <50 S0
1,1.2,2-Tetrachloroethane <30 S b
1,3-Dichlorobenzene < 50 ERYINTIE Y
1, 4-Dichiorobenzene < 50 ERRTCT
1,2-Dichiorobenzene < 50 ST NY
Units:
1. ng/kg Micrograms per kilogram (parts per billion).
Signed ﬁa@w’]

/

Analyst - Peter Guy / Hydrce






ANALYTICAL REPORT

Chent/Site: Golder Assoc/MARCO Refinery Sample: 18 o
Sample ID: P17-5-1
Date Sampled: 12/11/97 NMatrin: Soil
Date Analyzed: 12/11/97

148

Method: EPA 8021/0OA-2

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 pg/kg’ -
Benzene < 10.0 10.0 pug/kg .
Toluene < 10.0 10.0 ug/kg -
Ethylbenzene < 10.0 10.0 pg/kg -
Xylenes (o,m,p) < 30.0 30.0 ng/kg ]
Naphthalene < 10.0 10.0 pg/ke -

TPH (DRO) < 1.00 1.00 meg/ke’ -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/kg Micrograms per kilogram (parts per billion).
© mg/kg Milligrams per kilogram (parts per mitlion).

Peter T. Guy
Analyst

Signed ﬂ_aGuZ






Client/Site:

Sample 1D: P14
Date Sampled: 12/12/97
Date Analyzed:  12/12/97

Golder Assoc /MARCO Refinery

ANALYTICAL REPORT

Sample:s 19 01 48
Method, EPA B0
NMateic AW oater

Analyte Concentration Detection Limit
Dichlorodifluoromethane < 1.0 e
Chloromethane <10 LRI
Vinyl chlonde <10 Do
Bromomethane < 1.0 1O et
Chloroethane <10 1Ol
Trichlorotluoromethane <10 Yo
1.1-Dic hloroethene < 1.0 YOl
Methylene chlonde <10 Ol
trans.1,2-Dichloroethene <10 LRV
1,1-Dichloroethane <10 IR
Chloroform < 10 DO
1,1, 1-Trchloroethane < 10 Ve
Carbon tetrachlonde <10 1o
1,2-Dichlaroethane <10 Ol
Trichloroethene (TCE) <10 O
1,2-Dichloropropane <10 Oaard
Bromodichloromethane <10 Ui
15-1,3-Dichloropropene <10 C O
trans-1,3-Dichloropropene <1 e U
1,1, 2-Trchloroethane <10 G
Tetrachloroethene (PCE) < 10 ol
D:bromaochloromethane <10 S
Chlorobenzene < 1.0 !
Bromotorm <10 AN
1,1,2, 2-Tetrachloroethane < T { (S
1,3-Diwchlorobenzene <10 .
1. 4-Dicblorobenzene < 10 L
1. 2-Dichlorobenzene < 1Y) [
Units:
1. ug/l Micrograms per hter (parts per billion).
Signed ﬂaGM
Analyst - Peter Guy [ Sy el O






ANALYTICAL REPORT

Chient/Site: Golder Assoc /MARCO Refinery Sample: 19 o1 48
Sample I1D: P14 Method: EPA 8021042
Date Sampled: 12/12/97 Matrin: \Water
Date Analyzed: 12/12/97
Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l’ -
Benzene < 2.00 2.00 pg/l -
Toluene < 2.00 2.00 ug/l
Ethylbenzene < 2.00 2.00 ng/l -
Xylenes (0,m,p) < 6.00 6.00 ug/l 1
Naphthalene < 2.00 2.00 nuwl -
TPH (DRO) < 0.50 0.50 me'l* -
Key to Flags
1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
“ mg/l Milligrams per liter (parts per million).

Peter T. Guy
Analyst

Signed /?fi,,@‘uz






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery
Sample ID: P16

Date Sampled: 12/12/97

Date Analyzed:  12/12/97

Sample: 20 o 98
NMethod: EPA BO2 Y
NMatrin: AWater

Analyte Concentration Detection Limit
Dichlorodittuoromethane < 10 1o
Chloromethane <10 1o
Vinyl chlonde < 1.0 U
Bromomethane <10 Vol
Chloroethane < 10 Ve
Trnichlorofluoromethane < 1.0 O
1,1-Dichloroethene <10 PO kR
Methyiene chlonde <10 O
trans-1,2-Dichloroethene <10 1Ol
1,1-Dichloroethane <10 IR
Chlorotorm <10 e !
1,1 1-Trnichloroethane <10 Vool
Carbon tetrachlonde <10 1Ol
1,2-Dichloroethane < 10 Ve
Tnichloroethene (TCE) < 1U 1o,
1,2-Dichloropropane <10 1O
Bromodic hloromethane < 10 10,0
is-1,3-Dichloropropene < 10 DTS
trans-1. 3-Dichloropropene <l o
1,1, 2-Trichloroethane <10 Pooed
Tetrachloroethene (PCE) <10 Vot
Dibromodchloromethane <10 1 e
Chlorobenzene <10 Vel
Bromotorm < 10 AV
1,1.2,2-Tetrac hioroethane <10 YO
1.3-Dichlorobenzene < V0 TR
1, 4-Dienlorobenzene < 1y O
1.2-Dichiorobenzene < 1o i
Units:
1. gl Micrograms per liter (parts per billion).

Analyst - Peter Guy

Signed /KQGM
v

Hy d

r

Ol OG5

@)






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 20 of 48
Sample ID: P16 Method: EPA 8021/0A-2
Date Sampled: 12/12/97 Matrin: Watey

Date Analyzed: 12/12/97

Analyte Concentration Detection Limit Flag
MtBE < 2.00 2.00 ng/l' -
Benzene < 2.00 2.00 g/l -
Toluene < 2.00 2.00 ug/l -
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes {(o,m,p) < 6.00 6.00 ug/’l 1
Naphthalene < 2.00 2.00 ug/l -
TPH (DRO) < 0.50 0.50 mg/l? -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

: ug/l  Micrograms per liter (parts per billion).
£ mg/l  Milligrams per liter (parts per million).

Signed ﬁﬁ G“Z

Peter T. Guy
Analyst

B S T
H\‘::'L\/\_}‘






ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 21 of 48
Sample ID: P16-S-1 3.0’ Method: EPA 8021
Date Sampled: 12/12197 NMatri Soul
Date Analyzed: 12/12/97
Analyte Concentration Detection Limit
Dichlorodifluoromethane <50 SO
Chloromethane <50 Sy
Vinyl chlonde <50 IEANWSANT
Bromomethane <50 SOy
Chioroethane <50 ERVEWNNY
Trichlorotluoromethane <50 S0 Lekg
1,1-Dichioroethene < 50 PRCNOINY
Methylene chlonde <50 50 kg
trans-1,2-Dichloroethene <50 ENSTNY
1,1-Dichloroethane <50 50wy
Chlorotorm <50 50 e
1,1, 1-Tnchloroethane <30 D e
Carbon tetrachlonde <30 S0k
1,2-Dichloroethane <50 SN
Trichloroethene (1CE) <50 EEUIRTHNY
1,2-Dichloropropane <530 EEURTIRNT
Bromaodichloromethane <50 ERSRTRANT
cis-1,3-Dichloropropene < 50 Ty
trans-1 3-Dhchloropropene < 50 P CERETR Y
1.1,2-Trichloroethane <50 SU b
Tetrac hloroethene (PCE) <30 50 kg
D:bromochloromethane <50 FRURTIENY
Chiorobenzene <50 S0 ke
Bromotorm <50 TUnnhe
1,1.2.2-Tetrachlioroethane < 50 50 G ke
1.3-Dichlorobenzene < 50 EECINTORNY
1. 4-Dichiorobenzene < 50 PERNN
1,2-Dichlorobenzene < 50 IRSTANY
Units:
1. ughkg Micrograms per kilogram (parts per bilhon).

Signed ﬂqGM

Analyst - Peter Guy P SIVRIRE

4

o

[N






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 21 ot 48
Sample I1D: P16-S-1 3.0’ Method: EPA 8021,/0A-2
Date Sampled: 12/12/97 Matrin: Soul

Date Analyzed: 12/12/97

Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 ng/kg' -
Benzene < 10.0 10.0 pg/kg -
Toluene < 10.0 10.0 ng/kg -

Ethylbenzene < 10.0 10.0 ug/ke

Xylenes (o,m,p) < 30.0 30.0 ng/kg 1
Naphthalene < 10.0 10.0 pg/ky -
TPH (DRO) < 1.00 1.00 me/kg? -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

1

ug/kg  Micrograms per kilogram (parts per billion).

 mg/kg Milligrams per kilogram (parts per million).

Signed ﬁa@b")
Peter T. Guy &
Analyst







ChentSite:
Sample ID:

Date Sampled: 12/12/97
Date Analyzed:  12/12/97

ANALYTICAL REPORT

Colder Assoc /MARCO Refinery
P2-S-1 3.5’

Sampie: 22 ot 48
NMethod: EPA 8021
SMatric Sl

Analyte Concentration Detection Limit
Dichlorodifluoromethane < 50 EEURTIENS
Chioromethane <50 S0 ey
Vainyt chionde <50 T,
Bromomethane <50 S
Chloroethane <50 YU ne ke
Tnchlorofluoromethane <50 ERSTA Y
1.1-Dichloroethene <50 50 e
Methylene hlonde <50 [EONTIINN
trans-1,2-Dichloroethene < 50 S0 neRg
1,1-Dichloroethane <50 IEURTRNY
Chiorotorm < 50 ERCINTIANY
1,1, 1-Trichloroethane < 30 ERSIRETANY
Carbon tetrachlonde <50 ARy
1,2-Dichloroethane <530 g
Trichloroethene (1CH) < 30 U ke
1,2-Dichioropropane <50 RRUNTANY
Bromodichloromethane <50 ERURTNY
c1s-1,3-Dichloropropene <50 S0 ey
trans-1,3-Dichloropropene < 5 IURRTENY
1,1, 2-Trichloroethane < 20 VU e en
Tetrachloroethene (PCE) <50 S ke
Dibromaochioromethane <50 L e
Chlorobenzene < 50 S 0ake
Bromaotorm <50 S0k
1,1,2.2-Tetrachioroethane < 50 IR NY
1,3-Dichlorobenzeny < 50 T ey i
1 4-Dichiorobenzene < 50 Ty :
1. 2-Dichlorobenzene < 50 T o f
Units:
1. ugkg Micrograms per kilogram (parts per billion).
Signed /ZQ;;G‘M
Analyst - Peter Guy é L
=y 2 >






ANALYTICAL REPORT

Chient/Site: Golder Assoc /MARCO Refinery sample: 22 or 48
Sample ID: P2-$-1 3.5’ Method: EPA 8021/0A-2
Date Sampled: 12/12/97 Matrin: Soul

Date Analyzed: 12/12/97

Analyte Concentration Detection Limit Hag
MtBE < 10.0 10.0 png/kg' -
Benzene < 10.0 10.0 ng'kg -

Toluene 17.9 10.0 ug/kg

Ethylbenzene 40.2 10.0 pgkg -
Xylenes (o,m,p) 442 30.0 ng/ke 1
Naphthalene 495 10.0 pe/kg -
TPH (DRO) 45.9 1.00 me/kg’ -

Key to Flags

1. Detection limit is for the sum of the three (3} xylenes.

Unit Conversions:

pg/kg  Micrograms per kilogram (parts per billion).

‘ mg/kg Milligrams per kilogram (parts per million).

Peter T. Guy
Analyst

Signed ﬂ_&GuZ







ANALYTICAL REPORT

ClientSite: Golder Assoc./MARCO Refinery
Sample 1D: P1

Date Sampled: 12/12/97

Date Analyzed:  12/12/97

Sample: 23 o1 48

Method: EPA 8021
NMatr AWater

Analyte Concentration Detection Limit
Dichlorodituoromethane < 1.0 ORTEINS
Chioromethane < 10 Vot
Vinyl chlonde < 10 Tl
Bromomethane <10 ,
Chioroethane < 1.0 O
Trchiorofluoromethane <10 VO
1. 1-Dichloroethene <10 POl
Methylene ¢hlonde <10 10
tran~-1,2-Dichloroethene <10 10,020
1, V-Dichloroethane <10 R
Chlorotorm <10 o
1,10 1-Tochloroethane <10 I
Carbon tetracnlonde <10 Ty
1,2-Dichioroethane <10 Vo,
Trnichioroethene (TCE) <10 VO
1,2-Dichioropropane < 10 1O
Bromodichloromethane < 10 AN
is-1,3-Drichloropropene <10 D
trans-1, 3-Dichloropropene < T U Co
1.1, 2-Tachloroethane < 10
Tetrachloroethene (PCE) <10 Dt
Dibromochloromethane < 0 BINTY
Chiorobenzene <10 VO uel
Bromoform <10 PO agl
1.1,2,2-Tetrachloroethane < 10 Y0
1,3-Dichlorobenzene < V0 RSN
1. 4-Dicniorobenzene < 10 o) ‘
1.2-Dichiorobenzene < 10 Tt ;
Units:
1. ugl Nicrograms per liter (parts per billion).

Analyst - Peter Guy

Signed ﬁ‘LGUZ

Syaresl 26






ANALYTICAL REPORT

Chient/Site: Colder Assoc/MARCO Refinery Sample: 23 o1 48
Sample ID: P1 Method: EPA 8021/0A-2
Date Sampled: 12/12/97 Maton: Wates

Date Analyzed: 12/12/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' :
Benzene < 2.00 2.00 ug/l -
Toluene < 2.00 2.00 py/l -
Ethylbenzene < 2.00 2.00 ng/l -
Xylenes (0,m,p) < 6.00 6.00 pg/i 1

Naphthalene < 2.00 2.00 pg/l

TPH (DRO) < 0.50 0.50 my/l -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per bitlion).

)

Y mg/l Milligrams per liter (parts per million).

Signed ﬁAG?

Peter T. Guy
Analyst

o

()

)






ANALYTICAL REPORT

Chent/Snte: Golder Assoc /MARCO Refinery
Sample ID: P2

Date Sampled: 12/12/97

Date Analyzed:  12/12/97

Sample: 24 00 48
NMethod: £PA 802
NMatrin: \Water

Analyte Concentration Detection Limit
Dichloroditluoromethane <10 HEI
Chloromethane < 10 VO o
Viny! chlonde < 10 oLl
Bromomethane <10 VR
Chloroethane <10 [SEAY
Trachlorottunromethane <10 T
1.1-Dichloroethene <10 1O
Methylene chlonde <10 LA
trans-1,2-Dichloroethene <10 O
1. 1-Dichloroethane < 1.0 SOl
Chlorotorm <10 o |
1.0, U -Trchloroetnane <10 Vel
Carbon tetrachlonde <10 Ul
1,2-Drchioroethane 485 U
Trichloroethene (1CEH <10 Rt
1,2-Dichioropropane <10 MRS
Bromodic hloromethane <10 T g
i1, 3-Dichloropropene <10 Ty
trans-1 3-Dhchioropropene < 10 SRR
1,10 2-Tnchioroethane <0 ! o
Tetrac hloroethene (PCE) <19 Tl
Divromochloromethane < 1 v
Chiorobenzene <10 RN
Bromotorm <10 Gt
1,12 2-Terrachioroethane < V0 Yoy
1,3-Dichiorobenzere <1 oy
Us-Dichlorobenzene < 10 v
1.2-Dichiorobenzene < 10 Y
Units
1. nglt Aicrograms per liter (parts per billion).
Signed ﬁAGM
Analyst - Peter Guy é iy~ 2
Sy o)






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sumple: 24 o1 48
Sample ID: P2 NMethod: EPA 8021/0A-2
Date Sampled: 12/12/97 Natrin: W ater

Date Analyzed: 12/12/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' -
Benzene 16.8 2.00 ng/l -
Toluene 9.08 2.00 uy/l -
Ethylbenzene 7.24 2.00 pg/l -
Xylenes (o,m,p) < 6.00 6.00 pg/l 1
Naphthalene 18.9 2.00 pg/d -

TPH (DRO) 0.552 0.50 mg/l

Key to Flags

1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

" g/l Micrograms per liter (parts per billion).
¢ mg/l Milligrams per liter (parts per million).

Signed ﬁnGuZI

Peter T. Guy
Analyst

)






ANALYTICAL REPORT

Chent/Site: Golder Assoc /MARCO Refinery Samples 25 o a4y
Sample ID: P14-S-1 NMethod: EPa 8021
Date Sampled: 12/12/97 Matrins Soid

Date Analyzed: 12/12/97

Analyte Concentration Detection Limt

Dichlorodifluoromethane <50 30 ey
Chloromethane < 50 SO
Vinyl chlonde < 50 IRUINTIANY
Bromomethane < 30 G ay
Chioroethane < 350 SOy
Trichlorotluoromethane <50 RSN
1.1-Dichloroethene < 3590 S Ay
Methylene chlonde < 50 EESETRNY
trans-1,2-Dichloroethene < 50 PSRN XY
1,1-Dichloroethane < 50 RSN
Chiorotorm < 50 SOk
1,1, Tachloroethane < 50 UGy

|

Carbon tetrachlonde < 50 SO e |
1.2-Duchloroethane < 50 S0
Trichloroethene (TCEL) < 5.0 IEVER\ENY
1,2-Dichloropropane <30 500y
Bromodichloromethane <530 AT g
cis-1,3-Dichloropropene < 50 TN
trans-1,3-Dichioropropene < 50 SOy
1.1, 2-Trachloroethare < 55U Sy
Tetrachloroethene (PCL) < 50 UL
Dibromodchloromethane < 50 ERERNRTIY
Chlorobenzene < 50 T
Bromotorm <50 IR
1,1,2,2-Tetrachloroethane < 50 SOy
1.3-Dichioroben zene < 5 ERCINTIEY
1a-Dichiarobenzene <50 o
1. 2-Dichiorobenzene < 30 IR

Units:
1. pgkeg Micrograms per kilogram {parts per billiont.

Signed /g&«G‘W)

Analyst - Peter Guy // by fre e







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 25 o1 48
Sample ID: P14-5-1 NMethod: FPA 8021/0A-2
Date Sampled: 12/12/97 Matrin: Soid

Date Analyzed: 12/12/97

Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 ng/kg' -
Benzene < 10.0 10.0 pg/kg -

Toluene < 10.0 10.0 ng/kg

Ethylbenzene < 10.0 10.0 ug'kg -
Xylenes (o,m,p) < 30.0 30.0 ug'kg 1
Naphthalene < 10.0 10.0 ug/kg -
TPH (DRO) < 1.00 1.00 mg/kg? -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' upg/kg  Micrograms per kilogram (parts per billion).

2 me/kg Milligrams per kilogram (parts per million).

Peter T. Guy
Andlyst

Signed ﬁn(;‘uz







ANALYTICAL REPORT

ClientSite: Colder Assoc./MARCO Refinery
Sample ID: P6-S-12.3"

Date Sampled: 12/13/97

Date Analyzed: 12/13/97

Samples 26 ot 48
NMethod: £9A 8021
Natriv Sonl

Analyte Concentration Detection timit
Dichlarodifluoromethane < 3.0 IR
Chioromethane < 50 SOy ey
Viny | chlonde <50 S0
Bromomethane <50 SO0
Chloroethane < 3.0 50N
Tnichlorottuoromethane < 50 50y
1,1-Dichloroethene <50 SO LR
Methylene chlonde <30 S0y
trans-1,2-Dichloroethene <30 SO
1, 1-Dichloroethane < 50 SRR
Chiorotorm < 50 RNy
1.1, -Tnchioroethane « S0 IETENETRNY
Carbon tetrachionde < 50 S0 L ey
1. 2-Dichloroethane <50 U
Trichloroethene (TCE) <50 NNy
1,2-Dichloropropane <30 5 0y
Bromodichloromethane < 350 S e
Qs-1,3-Dichloropropene < 50 L ey
trans-1,3-0chloropropene « 50 R
1.1, 2-Tris hloraethane < 50 SOk
Tetrachloroethene (PCE) < 50 0L ke
Ditromochloromethane < 50 ISR Y
Chlorobenzene <50 PELNTESRNY
Bromotarm < 30 RSN
1,1.2,2-Tetrachloroethane <50 Oy
1,3-Dichiorobenzene < 50 T ey
Va-Dichiarabenzene < 30 b
1. 2-Dichlorobenzene < 30 EREENY,
Units:
1. ugkg NMicrograms per kilogram (parts per billion).
Srgned /QMGM
Analyst - Peter Guy A NI







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 26 ot 48
Sample ID: P6-S-1 2.3’ NMethod: EPA 8021/0A-2
Date Sampled: 12/13/97 AMatrin: Soul

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 ug/ke' .
Benzene < 10.0 10.0 pg/kg -
Toluene < 10.0 10.0 ng'kg
Ethylbenzene < 10.0 10.0 ug/kg -
Xylenes (o,m,p) < 30.0 30.0 ug'kg ]
Naphthalene < 10.0 10.0 ug/kg
TPH (DRO) < 1.00 1.00 mg/kg’ -

Key to Flags

1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

pug/kg  Micrograms per kilogram (parts per billion).
‘ mgkg Milligrams per kilogram (parts per million).

Signed /ﬁ«@m
//

Peter T. Guy
Analyst







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery
Sample ID: P6

Date Sampled: 12/13/97

Date Analyzed:  12/13/97

Sample. 27 ot 48
Method, EPA 80N

Matrin: Water

Analyte Concentration Detection Limit
Dichlorodifluoromethane <10 Ot
Chlotomethane <10 ol
Viny! chlonde <10 YO
Bromomethane <10 Vol
Chloroethane <10 Ot
Trnichlorofluoromethane <10 105l
1, 1-Dichloroethene <10 Uil
Methylene chlonde <10 U |
trans-1,2-Dichloroethene <10 VRN
1, 1-Dichloroethane < 10 O
Chlorotorm < 1.0 1O et
1,1, 1-Trichioroethane <10 ool
Carbon tetrachlonde < 10 Yol
1,2-Dichioroethane < 30 Gt
Tnchloroethene (TCE) <10 Ui
1,2-Dichloropropane <10 1O,
Bromodichloromethane <10 YO
cis-1,3-Dichloropropene <10 [ IURVES
trans-1_ 3-Dichlotopropene <10 T
1,1, 2-Tnchloroethane <10 It
Tetrachloroethene (PCE) < 10 O
Dibromochloromethane <10 RS
Chlorobenzene <10 ol
Bramotorm <10 Oa
1.1,2.2-Tetrachloroethane < 10 e
1,3-Dichlorobenzene < 10 T !
1 - Duchiarabenzene <« 10 t )
1.2-Dichiorobenzene < 10 o
Units:
1. ug/l Micrograms per liter (parts per bithon).
Signed ﬁa@‘m
Anafyst - Peter Cuy é - ~







ANALYTICAL REPORT

Client/Site: Golder Assoc/MARCO Refinery Sample: 27 or 48
Sample ID: P6 Method: FPA 8021/0A-2
Date Sampled: 12/13/97 AMatrin: Water

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 ug/l’ -
Benzene < 2.00 2.00 ug/l -
Toluene < 2.00 2.00 nyl -
Ethylbenzene < 2.00 2.00 ny/l -
Xylenes (0,m,p) < 6.00 6.00 uy/l 1
Naphthalene < 2.00 2.00 ng/l -
TPH (DRO) < 0.50 0.50 mg/I -
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ug/l Micrograms per liter (parts per billion).

£ mg/l Milligrams per liter (parts per million).

Signed ﬁa@a—")
Peter T. Guy &
Analyst

)






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sampre B oar 48
Sample I1D: P3-S-1 3.8’ SMethod: £PA 8021
Date Sampled: 12/13/97 Natnn: Sonld
Date Analyzed: 12/13/97
Analyte Concentration Detection Limit
Dichloroditluoromethane < 200 Je ULt
Chioromethane < 200 JO UL
Vinyl chlonde < 200 2000 ek
Bromomethane < 200 ARV ERTENY
Chloroethane <200 JO U ke ;
Trchlorotiuoromethane <200 NARSINTUR WY
1,1-Dichioroethene < 200 200 e
Methylene chlonde <200 200wy
trans-1,2-Drichloroethene < 20.0 2000 ey
1, 1-Dichloroethane < 200 200 ae gy
Chlorotorm < 200 MORTINTIENY
1 T hioroethane < 200 [T
Carbon tetrachlonde < 200 U
1,2-Dichloroethane < Q00 SO
Trchioroethene (TCE) <200 NUEUIRWNY
1,2-Drwchloropropane <200 MURSENUNY
Bromodic hloromethane < 200 J00Leke
cis-1.3-Dichloropropene < 200 U0k
trans-1,3-Dichloropropene < 200 MR NN
1,1, 2. Trichloroethane < 200 [ETINETINN
Tetrachloroethene (PCE) < 200 NARTITIENY
Dibromochloromethane < 200 AR UIRNY
Chiorobenzene < 200 RRREIRTURSY
Bromaotorm < 200 NIRRT
1.1,2.2-Tetrac hioroethane < 200 UNLINTIRNY
1, 3-Dichlorobenzene < 200 JO e by
1. 4-Dichlorobenzene < Qun e Cay ‘
1, 2-Dicnlorobenzene < 200 JUC ey
Units:
1. ughkg ANicrograms per kilogram (parts per bithon).

Signed ﬁn@m

Analyst - Peter Guy Z Sy el D5







ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 28 of 48
Sample ID: P3-S-1 3.8’ Method: tPA 8021/0A-2
Date Sampled: 12/13/97 Matrix: Soil

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag ‘

!
MtBE < 40.0 40.0 pg/kg' -
Benzene 624 40.0 ug/kg .
Toluene 1340 40.0 ng'kg -

Ethylbenzene 673 40.0 ng/kg

Xylenes (0,m,p) 1350 120 ng/kg ]
Naphthalene 6170 10.0 pg/kg -
TPH (DRO) 163 1.00 my/kg’ .

Key to Flags

1. Detection limit is for the sum of the three (3} xylenes.

Unit Conversions:

k nug/kg  Micrograms per kilogram (parts per billion).
* mg/kg Milligrams per kilogram (parts per million).

Peter T. Guy
Analyst

Signed ﬁ.aGuZ






ANALYTICAL REPORT

ClientSite: Golder Assoc /MARCO Refinery Samples 20 G a4y
Sample i1D: P3 NMethod: EPA B0
Date Sampled: 12/13/97 Natri W oater

Date Analyzed: 12/13/97

Analyte Concentration Detection Linit
Dichloradifluoromethane < 20 Sl
Chloromethane < 20 AU
Vinyl chionde < 20 KECIN|
Bromomethane < 20 S0
Chloroethane < 20 J U
Trnchiorofluoromethane <20 20!
1, 1-Dicnloroethene < 20 2 e
NMethy lene chlonde <20 2ol
trans-1,2-Dichloroethene < 20 S0
1, -Dhichloroethane <20 S0
Chiorotorm < 20 RSN
P - Tnchloroethane <20 .
Carbon tetrachlonde < 20 KIESENTL
1,2-Dichioroetnane <20 e
Trichloroethene (TCE) <20 Sl
1,2-Dichioropropane <20 N CANTI
Bromodichloromethane <20 RN
cis-1, 3D bioropropene < 20 S
trans-1 3-Dichloropropene <20 AR
1.1, 2-Trichioroethane < 20 AN
Tetrac hloroethene (PCEH) < 20 Sy
Dibromochloromethane <20 S0y
Chiorobenzene < 20 JUen
Bromotorm < 20 S0
1.1.2 2-Tetrachioroethane < 20 Sl
1.3-D.chlorobenzene <20 S
1. 3-Dichloroberzens <20 S
1.2-Dichliotobenzene < U Y
Units:
1. ug/ Nicrograms per hiter (parts per billiom.

Signed ﬁ/l@'vi

Analvst - Peter Guy & VT







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 29 o1 48
Sample ID: P4 Nethod: EPA 8021/0A-2
Date Sampled: 12/13/97 NMatroc W ates

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 4.00 4.00 pug/t' -
Benzene 645 4.00 pg/l
Toluene 367 4.00 uy/l
Ethylbenzene 148 4.00 ny/l -
Xvlenes (0,m,p) 150 12.0 ug/l 1
Naphthdlene 202 4.00 ug/l -
TPH (DRO) 1.73 0.50 mg/l* -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes,

Unit Conversions:

g/l Micrograms per liter (parts per billion).
‘ mg/l Milligrams per liter (parts per million).

Signed ﬂaGM
[

Peter T. Guy
Analyst






ANALYTICAL REPORT

Chent/Site: Golder Assoc /MARCO Refinery

Sample ID: P5

Date Sampled: 12/13/97
Date Analyzed:  12/13/97

Samples 40 ot <8
NMethod EPA BO2
Matriv Water

Analyte Concentration Detection Limit
Dichlorodiiuoromethane <10 BN
Chlaromethane < 10 HEO I
Viny! chlonde <10 LIS INTY
Bromomethane <10 ANV
Chioroethane <10 A IT]
Taichlorofiuoromethane <10 S
1. 1-Dichioroethene <10 O
Methylene chlonde < 1.0 VO
trans-1,2-Dichloroethene < 1.0 1O e
1,1-Dichioroethane <10 VO
Chlorotorm <10 PO
1,1, 3-Trchloroethane < T v
Carbon tetrachlonde <0 D
1,2-Dichloroethane <o I
Tacntoroethene (TCE) < 1.0 U
1,2-Dichloropropane <10 HESETUN
Bromodichloromethane <10 VO i
c1s-1,3-Dichloropropene <10 10
trans-1 3-Duchloropropene <10 Vo
1,1, 2-Tr.chloroethane < 0 T
Tetrachloroethene (PCE) <10 [NEIRTUN
Divromochloromethane <10 YU
Chiorobenzene <10 T
Bromotorm <10 T,
1,1,2.2-Tetrachloroethane <10 G
1. 3-Dichlorobenzene <10 1o
1, 4-Dichlorobenzene <10 X .
|
1. 2-Dichiorobenzene <10 ™ E
Units:
ug/l Nicrograms per hiter (parts per bilhiony.
Signed ﬁa@m
Analyst - Peter Cuy é o -~






ANALYTICAL REPORT

Chent/Site: Colder Assoc./MARCO Refinery Sampie: 30 o1 48
Sample ID: P5 Method: EPA 8021/0OA-2
Date Sampled: 12/13/97 Natrin: Water

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' -
Benzene 12.0 2.00 pg/l -
Toluene 15.1 2.00 pg/l -
Ethylbenzene 2.8 2.00 pyl - ‘
\
Xylenes (o,m,p) < 6.00 6.00 pg/l 1 ?
Naphthalene < 2.00 2.00 ug/l - |
TPH (DRO) < 0.50 0.50 mg/l

Key to Flags

1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
£ mg/l Milligrams per liter (parts per million).

Signed ﬁAG“Z

Peter T. Guy
Analyst







ANALYTICAL REPORT

Chenv'Site: Golder Assoc /MARCO Refinery
Sample ID: P5-5-1 10.9’

Date Sampled: 121397

Date Analyzed:  12/13/97

Sample: 31 ot a3y
Method: £PA 8O
Natrin: Sonl

Analyte Concentration Detection Limit
Dichlorodifuoromethane <50 IR
Chloromethane <50 BEURTENY
Viny! chlonde < 50 BNV N
Bromomethane < 50 S ke
Chloroethane <50 RN IRETENY
Trichlorofluoromethane < 5.0 REUNTANY
1, 1-Dichloroethene < 50 SO L b
Methylene chlonde <50 S0 antye
trans-1,2-Dichioroethene <50 T Uan ke
1 1-Dichloroethane <50 TUsnhg
Chlorotorm < 50 (0 he
1.1, 1 -Trchloroethane < 50 by
Carbon tetracnlonde < 50 0Ly
1,2-Dichloroethane < 30 SO0y
Trichloroethene (TCE) <50 EESSTNY
1,2-Dichloropropane < 350 50 nnhe
Bromodichloromethane <50 S0
(1s-1,3-Dichloropropene < 50 ey
trunrs- 1, 3-Dichloropropene < 50 ST
1,0 2-Trchioroethane < 50 EEURNTCRN
Tetrachloroethene (PCE) < 59 SO e
ODibromaochloromethane < 50 ERUNTANY
Chlorobenzene < 50 S0 e ke
Bromotorm < 50 IR
11,2, 2-Tetrac hioroethane < 50 Sobe e
1.3-Dichiotabenzene < 50 S50 g
1. 4-Dichlorobenzene < 50 ERSESTINY
1,2-D:chiorobenzene < 50 NERTES
Units:
1. ugkg Nicrograms per kilogram (parts per billion).
Signed ﬁ’*G"‘?
Analyst - Peter Guy // —







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 31 of 48
Sample ID: P5-5-1 10.9’ Method: EPA 8021/0A:-2
Date Sampled: 12/13/97 Matris: Soild

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 pe/kg' -
Benzene < 10.0 10.0 pg/kg -
Toluene < 10.0 10.0 ug/ke -
Ethylbenzene < 100 10.0 ug/kg
Xylenes (0,m,p) < 30.0 30.0 pg/kg 1
Naphthalene < 10.0 10.0 pg/kg
TPH (DRO) < 1.00 1.00 me/kg’ -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/kg Micrograms per kilogram (parts per billion).

‘ mg/kg Milligrams per kilogram (parts per million).

Signed ﬁﬂG“‘?

Peter T. Guy b
Analyst

) ~e s
SYSTel 0 o

o

)






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Samples 30 o1 48
Sample 1D: P3 Method: EPA 8024
Date Sampled: 12/13/97 Ntatree: A\ ater

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit
Dichioroditiuoromethane <10 10 e
Chloromethane <10 A CERTA
Viny! chlonde <10 O
Bromomethane < 10 Yo La
Chloroethane <10 T
Trichlorofluoromethane <10 10!
1,1-Dichloroethene <10 10 gl
Methylene chlonde <10 1050l
trans-1,2-Dic hloroethene <10 10l
1.1-Dichloroethane < 1.0 1O e
Chlorotorm <10 1Ot
1.1, -Truchioroethane <« 10 T
Carbon tetrachlornide < 10 U
1,2-Dichloroethane <10 1O,
Tnchloroethene (1CE) <1v VO
1,2-Dichloropropane <10 1Ot
Bromaodic hloromethane <10 10y
151, 3-Dichloropropene <10 ORI
trans-1, 3-Dichloropropene < 1.0 [RENTUE
1.1, 2-Trichloroethane <10 g
Tetrachloroethene (PCE) < ' S0
Dibromochloromethane <10 O
Chlorobenzene <10 0Lt
Bromaororm <10 T
1.1.2 2-Tetrachloroethane <10 T
1 3-Dichlorobenzene < 10 Puoaed
1.4-Dichiorobenzene < '@ MR
1,2-Dichlorobenzene < 1¢ T
Units:
1. ug/l Micrograms per liter (parts per biliion).
Signed ﬁ"G“"?
Analyst - Peter Guy & Hy T e







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 32 o1 48
Sample ID: P3 Method: EPA 8021/0A-2
Date Sampled: 12/13/97 NMatrin: \Water

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/!t' -
Benzene < 2.00 2.00 ug/l -
Toluene < 2.00 2.00 pg/l
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes (o0,m,p) < 6.00 6.00 uy/l 1
Naphthalene < 2.00 2.00 ug/l -
TPH (DRO) < 0.50 0.50 mg/l

Key to Flags

1. Detection limit ts for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
© mg/l Milligrams per liter (parts per million).

Signed ﬂ’*c“z

Peter T. Guy
Analyst

)

O






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sampie: 43 o1 48
Sample ID: P3-S-1 Method £PA 8021
Date Sampled: 12/13/97 Matriv Son

Date Analyzed:  12/13/97

Analyte Concentration Detection Limit
Dichlorodituoromethane < 5.0 EEUTANT
Chloromethane <50 ERSIRTNY
Vinyl chlonde <530 S
Bromomethane < 50 S0y
Chioroethane <50 Tleg
Trichiorofluoromethane < 5.0 PRUINANG
1,V-Dichloroethene <50 500y
Methylene ¢hlonde <50 ESRTEANY
trans-1,2-Dichloroethene <50 ENORTIARNY
1.1-Dichloroethane < 50 SO kg
Chiorotorm < 50 EEURTIRY
P -Tachlorosthane <50 RSN
Catbon tetrachlonde < 50 SO ey
1,2-Dichloroethane < 50 T g
Trichloroethene (JCE) <50 Taleg
1,2-Dichloropropane < 30 AN
Bromodichloromethane < 5.0 50 e
ais-1,3-Dichloropropene <50 S0y
trans-1 3-Dichloropropene < 50 ERLNTANY
1,1.2-Trechloroetnane < 50 RRANTISENY
Tetrachioroethene (PCE) < 50 S0
Dibromaodchloromethane < 50 PRI
Chlorobenzene < 30 IR
Bromotarm < 50 IRUNRTIANY
11,2, 2-Tetrac hloroethane <50 REANTRIE Y
1.3-Dichlorobenzene <50 ERSIRTIRNY
1.4-Dichlorebenzene <50 SN
1, 2-Dicnlorobenzene < 50 T
Units:
1. ugksg NMicrograms per kilogram (parts per biliion),

Signed Z‘&AG“’)

Analyst - Peter Guy & o







ANALYTICAL REPORT

Chent/Site: Golder Assoc /MARCO Refinery Sample: 33 of 48
Sample ID: P3-5-1 AMethod: EPA 8021/0A-2
Date Sampled: 12/13/97 NMatrix: Soil

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 ng/kg’ .
Benzene < 10.0 10.0 ng/kg -
Toluene < 10.0 10.0 ng'kg -

Ethylbenzene < 10.0 10.0 ng/kg

Xylenes (o,m,p) < 30.0 30.0 ng/kg 1
Naphthalene < 10.0 10.0 ng'kg -
TPH (DRO) 1.41 1.00 mg’kg’ -

Key to Flags

1. Detection limit is for the sum of the three (3} xylenes.

Unit Conversions:

" ug/kg Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

Signed ﬂAG“Z

Peter T. Guy
Analyst

@)
O

@)






ANALYTICAL REPORT

Chient/Site: Colder Assoc /MARCO Refinery
Sample ID: P15

Date Sampled: 12/13/97

Date Analyzed:  12/13/97

Sample. 44 00 48
Method: P A B0
Natnins AW ater

Analyte Concentration Detection Limit
Dichlorodittuoromethane <10 0w
Chioromethane <10 PO
Vinyl chloride <10 1O g
Bromomethane < 30 T
Chloroethane <10 UL
Trnichiorotluoromethane <10 PO
1. 1-Dichloroethene <10 el
Methylene chlonde <10 O
trans-1,2-Dichloroethene <10 10!
1.1-Dichloroethane <10 PO o
Chlorotarm <10 IR
1,7, V.-Trchloroethane 210 ol
Carbon tetrachlonde < 1 v
1.2-Dichloroethane <10 VLot
Trichloroethene (1CE) <10 o
1,2-Dichloropropane <10 O
Bromodichloromethane <10 VO
-1, 3-Dichioropropene <10 Oy
trans-1,3-Dichloropropere < 10 LR IR
1.1 2-Trechioroethane <10 o
Tetrachloroethene (PCE) <10 U
Dibromochloromethane < 10 L
Chiorobenzene < 10 O
Bromatorm <10 Yy
1,1, 2. 2-Tetrachloroethane < 10 HETI
1.3-Dichlorobenzene < 10 SN
1. 4-Dichiorobenzene <10 .
1,2-Dichlorobenzene < 10 v
Units:
1. ug/ Micrograms per liter (parts per bilhion).

Signed ﬁ"‘G"‘?

Analyst - Peter Guy &







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 33 o1 48
Sample 1D: P15 Method: EPA 8021/0A-2
Date Sampled: 12/13/97 Matoin: Water
Date Analyzed: 12/13/97
Analyte Concentration Detection Limit Flag
M1BE < 2.00 2.00 ug/l'
Benzene < 2.00 2.00 pg/l -
Toluene < 2.00 2.00 uy/l -
Ethylbenzene < 2.00 2.00 uy/l -
Xylenes (o,m,p) < 6.00 6.00 ng/l 1
Naphthalene < 2.00 2.00 ug/l -
TPH (DRO) < 0.50 0.50 my/l* -
Key to Flags
1. Detection limit is for the sum of the three (3) avlenes.
Unit Conversions:
" ug/l Micrograms per liter (parts per billion).
‘ mg/l Milligrams per liter (parts per million).
Signed g{mG““’I
Peter T. Guy é
Analyst
=






ChentSite: Golder Assoc  MARCQO Refinery

Sample ID: M4
Date Sampled: 12/13/97
Date Analyzed:  12/13/97

ANALYTICAL REPORT

Sample: 35 00 48
Method: EPA 8021
Matos: Water

Analyte Concentration Detection Limit
Drchioroditluoromethane <10 U
Chloromethane <10 1O e
Vinyl chlonde <10 ANURR|
Bromomethane <10 SRR
Chloroethane <10 T
Tnchlorotluoromethane < 1.0 1Oyt
1,1-Dichloroethene <10 10,00
Methylene chlonde <10 Uy’
trans-1,2-Dichloroethene <10 VOt
1,1-Dichloroethane <10 AN
Chioroform <10 Ve
1V -Tnchloroethare < 10 Ut
Carbon tetrachlornde <10 o
1.2-Dichloroethane < 1¢ L
Trnichioroethene (TCEH < 1 { [T
1,2-Dichloropropane <10 HESETIY
Bromodichloromethane <10 YO
c1-1,3-Dichloropropene <10 Yt
trans-1,3-Dichioropropene < 10 10
1,1, 2-Trchioroethane < 1.0 v
Tetrachloroethene (PCH) < Q0 Ly
Dibromochiarometnane < 10 S
Chiorobenzene < 10 [
Bromaotorm < 10 PO
1,12 2-Tetrachloroetnane <10 O
13-Daichiorobenzene < 10 MRS
1 4-Dichlorobenzene L0 NI
1 2-Dichiorobenzene ¢ b !
Units:
1. gl Micrograms per hter (parts per bilhon).
)
Signed ﬁng’b")
Analyst - Peter Guy é My







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 35 of 48
Sample ID: M4 NMethod: EPA 8O21/0A-2
Date Sampled: 12/13/97 AMatriv Water

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MtBE < 2.00 2.00 ug/l' -
Benzene < 2.00 2.00 pg/l -
Toluene < 2.00 2.00 ug/l -

Ethylbenzene < 2.00 2.00 pg/l

Xylenes {o,m,p) < 6.00 6.00 g/l 1
Naphthalene < 2.00 2.00 ug/l -
TPH (DRQO) < 0.50 0.50 my/l* -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
¢ mg/l Milligrams per liter (parts per million).

Signed ﬂ“G“z

Peter T. Guy
Analyst

Pvatie, T






ANALYTICAL REPORT

Client/Site: Golder Assoc/MARCO Refinery Sample: 36 o1 48
Sample 1D: M1 Method: EPA 8021
Date Sampled: 12/13/97 NMatrinv \Water

Date Analyzed:  12/13/97

Analyte Concentration Detection Limit
Dichlorodittuoromethane <10 10t
Chloromethane <10 YO wp
Viny! chlonde < 1.0 1.0 Ll
Bromomethane <10 1O et
Chloroethane <10 RS
Trchloroftuoromethane < 1.0 10l
1,1-Dichloroethene < 1.0 10 pw
Methylene chlonde <10 T ol
trans-1,2-Dichloroethene <10 RN
1,1-Dichloroethane <10 VO
Chlorotorm < 1.0 V0 agl
1,1,1-Tnichloroethane < 1.0 IEUNTA
Cuarbon tetrachloride <10 ol
1,2-Dichloroethane <10 oL
Tachioroethene (TCE) <10 Co!
1,2-Dichloropropane <10 Vgl
Bromodichloromethane < 1.0 10 g
cis-1,3-Dichloropropene <10 O
trans-1,3-Dichloropropene <10 1O us”
1.1,2-Trichloroethane <10 10
Tetrachloroethene (PCE) < 10 YOy
Dibromochloromethane < 10 1O Ll
Chlorobenzene < 140 oL a
Bromotorm <10 TOag!
1,1.2,2-Tetrachloroethane <10 Vet
1.3-Dichlorobenzens < 1.0 e
1,4-Dichlorobenzene <10 DU
1.2-Dichlorobenzene <10 TO el
Units
1. ug/l Micrograms per liter (parts per billion).
S
Signed___ 2 /4 -~
Analyst - Peter Guy e







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 36 of 48
Sample 1D: M1 Method: EPA 8021/0A-2
Date Sampled: 12/13/97 Matrix: Water

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
M1BE < 2.00 2.00 pg/l' .
Benzene 372 2.00 nug/l -
Toluene 19.6 2.00 ng/i -
Ethylbenzene < 2.00 2.00 pg/l -
Xylenes (o,m,p) < 6.00 6.00 pg/l 1
Naphthalene < 2.00 2.00 py/l -
TPH (DRO) < 0.50 0.50 mg/* :

Key to Flags

1. Detection limit is for the sum of the three (3) xvlenes.

Unit Conversions:

! pg/l  Micrograms per liter (parts per billion).
‘ mg/l Milligrams per liter (parts per million).

Signed 'éf 6___\
Peter T. Guy
Analyst







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery
Sample ID: P13

Date Sampled: 12/13/97

Date Analyzed:  12/13/97

Sampler 37 o1 48
Method: EPA B0
Natrs \Water

Analyte Concentration Detection Limit
Dichlorodittuoromethane <10 RN
Chloromethane <10 10y
Viny! chlonde <10 ORI
Bromomethane <10 1O !
Chloroethane <10 Ve
Trchlorotluoromethane <10 To,el
1.1-Dichloroethene <10 1Ol
Methylene chlonde <10 10l
trans-1.2-Dichloroethene <10 MV
1, 1-Dichloroethane <10 0,001
Chlorotorm <10 05
11 - Tachloroethane <10 .
Carbon tetrachlonde <10 R
1,2-Dichloroethane <10 R
Tnchloroethene (TCE) L] U
1,2-Dichloropropane <10 [T
Bromodichloromethane <10 AR
<1s-1,3-Dichloropropene <10 RS
trans-1,3-Dichloropropene <0 !
1.1, 2-Tnichioroethgne < 1 S
Tetrac hloroethene (PCE) <10 Do
Dibromochloromethane < 1.0 O
Chlarobenzene < 10 o
Bromotorm <10 O el
1.1,2.2-Tetrachloroethane < 10 e
1.3-Dichlorobenzene <10 POy
1,4-Dichlorobenzene < 10 o
1. 2-Dhenhlorobenzene < vy
Unts:
1. g/l Micrograms per hiter (parts per bilhon).
Signed ﬁ’léb‘?
Analyst - Peter Guy A St -~

@)






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery sample: 37 o 48
Sample ID: P13 Method: EPA 8021/0A-2
Date Sampled: 12/13/97 Matrin: \Water

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pg/l' .
Benzene < 2.00 2.00 ng/l -
Toluene < 2.00 2.00 ug/l -
Ethylbenzene < 2.00 2.00 uy/l
Xylenes (0,m,p) < 6.00 6.00 ny/l 1
Naphthalene < 2.00 2.00 ug/l
TPH (DRO) < 0.50 0.50 mg/I° -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter {parts per billion).
£ mg/l Milligrams per liter (parts per million).

Signed ﬁ*G“Z

Peter T. Guy
Andlyst







ANALYTICAL REPORT

Chent/Site: Colder Assoc /MARCO Refinery Sampie 38 o A48
Sample ID: P13-S-1 NMethods E2A 8021
Date Sampled: 12/13/97 Natrin, So

Date Analyzed:  12/14/97

Analyte Concentration Detection Limit

Drchlorodirluoromethane < 50 ANV
Chloromethane < 50 S0 Le g
Vinvl chlonde < 50 S0 Ly
Bromomethane < 50 SO
Chloroethane < 50 ERCIIENY
Trichlorotiusromethane < 50 IRV SY
1, 1-Dichloroethene < 50 U NN
AMethylene chlonde < 50 VRN
trans-1, 2-Dichloroethene < 50 S0 ek
1,1-Dichioroethane <50 NN
Chlorotorm < 50 S0
1,1 1-Trchloroethane < 50 Tlw
Carbon tetrachlonde < 50 Tk
1, 2-Dichtoroethane < 50 RENESY
Tnchloroethene (TCE) <50 IR RS
1,2-Dichioropropane <50 IRCENTANY
Bromodichloromethane <50 S0y
ais-1,3-Dichloropropene < 50 RTINS
trans-1, 3-Dhchlaropropense < 50 St ey
1.1, 2-Trichioroethane < 50 D RTERES
Tetrachloroethene (PCE) < 50 BT
D:bromocnloromethane < 50 RSN
Chlorabenzene < 50 TN
Bromotorm < 30 UL ey
1.1.2.2-Tetrachlaroethane < 50 EEEINTEE Y
1,.3-Dichlorobenzene < 50 RSN
1 4-Dichiorobenzene < 00 T g

1. 2-Dichlorobenzene < 50 T |

Units:
1. ugksg Nicrograms per kilogram (parts per billion,

Signed ﬁ"G“‘]

Analvst - Peter Guy e







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sample: 38 or 48
Sample ID: P13-S-1 Method: EPA 8021/0A-2
Date Sampled: 12/13/97 Aatnix: Soid

Date Analyzed: 12/14/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 ug/kg’
Benzene < 10.0 10.0 pg/'kg -
Toluene < 10.0 10.0 ng/keg -
Ethylbenzene < 10.0 10.0 pg/kg -
Xylenes (0,m,p) < 30.0 30.0 pe/ke 1
Naphthalene < 10.0 10.0 pg'kg
TPH (DRO) < 1.00 1.00 meke? -

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

! pug/kg  Micrograms per kilogram (parts per billion).
2 mg/keg Milligrams per kilogram (parts per million).

Signed /ﬁdﬂG“‘?
Peter T. Guy é
Analyst

)

Gy






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery
Sample ID: P20

Date Sampled: 12/13/97

Date Analyzed: 12/14/97

Sampie: 39 01 38
NMethod: FPA g
Slatnie A ater

Analyte Concentration Detection Limiat
Dichlorodifluoromethane <10 MR
Chioromethane <10 O
Vinyl ¢hlonde < 1.0 AN
Bromomethane <10 NSRS
Chloroethane <10 PO ae
Tnchlorotluoromethane <10 10t
1,1-Dichioroethene <10 10
Methylene ¢hlonde <10 1t
trans-1,2-Dichloroethene <10 10,
1,1-Dichloroethane <10 Vo
Chlorotorm <10 Ve
1,1, 1-Tnichloroethane <10 [
Carbon tetrachlonde < 10 .
1,2-Dichloroethane < 70 MUY
Trichloroethene (TCE) < 1.0 T
1.2-Dichloropropane <10 Oyl
Bromodichloromethane <10 T
c1s-1,3-Dichloropropene <10 Tl
trans-1, 3-Dichloropropene «< 0 Vol
1,1, 2. Trchloroethane < 10 RS
Tetrachloroethene (PCL) <10 IR
Dibromodchloromethane <10 Ul
Chiorobenzene <10 Ve
Bromotorm <10 AT
1,1.2.2-Tetrachloroethane <10 REN
1.3-Dichlorobenzene <10 (AN
1. 4-Dichlorobenzene < e !
1.2-Dichiorobenzene <« 0 it
Units:
1. ug/l NMicrograms per liter (parts per billion),

Signed ﬁ/‘@“’?

Analyst - Peter Guy v

Hyvar el O

~

D)

)






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery
Sample ID: P20

Date Sampled: 12/13/97

Date Analyzed: 12/14/97

Sample: 39 o

148

Method: EPA 8021/0OA-2

NMatrin: Wate

i

Analyte Concentration Detection Limit Flag
MtBE < 2.00 2.00 pg/l' -
Benzene < 2.00 2.00 pg/i -
Toluene < 2.00 2.00 uy/l -
Ethylbenzene < 2.00 2.00 ug -
Xylenes {(o,m,p) < 6.00 6.00 ug/ 1
Naphthalene < 2.00 2.00 ng/! -
TPH (DRO) 1.68 0.50 my/l*
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
£ mg/l Milligrams per liter (parts per million).

Signed ﬁaG“Z

Peter T. Guy
Analyst






ANALYTICAL REPORT

ClientSite: Golder Assoc./MARCO Refinery Sample: 40 o 48
Sample ID: P20-5-1 Method EPA BO2)
Date Sampled: 12/13/97 NMatnin: Sl

Date Analyzed: 12/14/97

Analyte Concentration Detection Limat
Dichlorodimivoromethane < 5.0 IELANUINYG
Chioromethane <50 YU
Vinyl chlonde <50 ERSETRNY
Bromomethane < 50 Sy
Chloroethane < 50 PRSI WY
Tachiorofluoromethane <50 S0y
1, 1-Dichloroethene < 30 ERCINTINNY
AMethylene chlonde < 50 SO
trans-1,2-Dichioroethene < 30 PURTANY
1,1-Dichloroethane <30 S0
Chlorotorm <50 PEUTNUNY
1,11 -Tr.chloroethane < 50 EEERTRRY
Carbon tetrachloride < 50 T
1,2-Dhic hloroethane < 50 AR St
Tnchioroethene (TCH) <30 ERURSTNY
1. 2-Dichloropropane <50 T0anky
Bromodichlortomethane <50 S0 kg
-1, 3-Dichioropropens <50 ERANSTR Y
trans-1 3-Dichloropropene <50 Stk
1,1, 2-Trichloroethane < 30 Ty
Tetrachioroethene (PCE) <50 T ke
Dibromochloromethane <0 PREIRTARY
Chiorobenzene <50 Tugalhe
Bromotarm < 50 0 ke
11,2, 2-Terrachloroethane < 50 ERSARINY
1.3-Dichlorobenzene < 50 SOy
1,4-Ouchlorobenzene < 50 Doy
1. 2-Dichiorobenzene < 50 T ey
Units:
1. ugkg Micrograms per kilogram (parts per biiion),

Signed ﬂgw")

Analyst - Peter Guy My o







ANALYTICAL REPORT

Chient/Site: Golder Assoc./MARCO Refinery Sample: 40 of 48
Sample ID: P20-S-1 Methoa: FPA 802 1/0A-2
Date Sumpled: 12/13/97 Sonl
Date Analyzed: 12/14/97
Analyte Concentration Detection Limit Flag
MIBE < 10.0 10.0 pg/kg' -
Benzene < 10.0 10.0 ug/kg -
Toluene < 10.0 10.0 pg/kg -
Ethylbenzene < 10.0 10.0 ng'kg
Xylenes (0,m,p) < 30.0 30.0 ug/ke 1
Naphthalene < 10.0 10.0 ug'keg -
TPH (DRO) 243 1.00 mg/ke” -
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

' ug/kg  Micrograms per kilogram (parts per billion).
£ mg/kg Milligrams per kilogram (parts per million).

Signed /'ﬁ{mGM
Peter T. Guy é
Analyst

S ST

)

]






ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Samples 41 0148
Sample ID: P15-S-1 Method: [P 8020
Date Sampled: 12/13/97 Natrin - Sanl

Date Analyzed: 1214797

Analyte Concentration Detection Limt
Dichlorodiluoromethane < 50 S ey
Chloromethane <50 S0
Vinyl chlonde <50 USRS
Bromomethane < 50 IRVIRTIRSY
Chloroethane <50 Sty
Trchlorofluoromethane < 50 50 ey
1.1-Dichloroethene <50 ERUNNIRNY
Methylene chlonde < 50 IRV
trans-1,2-Dichloroethene <50 NIRRT Ny
1. 1-Dichloroethane <50 S0 sy
Chiorotorm <50 IRUETANY
1,1, 1-Tnchiotoethane < 50 IRYANIRNY
Cuarbon tetrachlonde « 50 RTINS,
1,2-Dichloroethane < 50 Doy
Tnchloroethene (TCE) < 50 RN
1,2-Dichloropropane <50 SOl
Bromaodichloromethane <50 RN
ais-1,3-Dichloroprapene <530 S e
trans-1 3-Dichioropropene < 50 Ty
1.0, 2-Tnchioroethane <50 TOne kg
Tetrachloroethene (PCH) < 50 Sy
Dibromochloromethane <50 T
Chiorobenzene < 50 BTN
Bromaororm < 50 ERUNTIRRY
1,1,2.2-Tetrachloroethane < 50 T ey
1.3-Dichlarobenzene < 50 S
1, 4-Dichlorobenzene < 50 T e by
1.2-Dichlorobenzene <50 Ty
Units:
1. ughksg Micrograms per kilogram (parts per biliion.

Signed ﬂAGM

Analyst - Peter Guy Evar







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery Sampie: 41 of 48
Sample ID: P15-5-1 Method: EPA 8021/0A-2
Date Sampled: 12/13/97 Matrin: Soid

Date Analyzed: 12/14/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 pg/kg' -
Benzene < 10.0 10.0 pg/kg -
Toluene < 10.0 10.0 png/kg -
Ethylbenzene < 10.0 10.0 ug/ke
Xylenes {o,m,p) < 30.0 30.0 ng'ke 1
Naphthalene < 10.0 10.0 ug'ke
TPH (DRO) < 1.00 1.00 mg/ke* N

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

pg/kg  Micrograms per kilogram (parts per billion).

£ mg/kg Milligrams per kilogram (parts per million).

Peter T. Guy
Analyst

Signed Zﬁac‘u’z







Client/Site:
Sample ID: M3

Date Sampled: 12/13/97
Date Analyzed: 12/14/97

ANALYTICAL REPORT

Golder Assoc./MARCO Refinery

Sampler <42 or 48
Method: EPA 802
Matriv Water

Signed ’K/’ff/-——ﬁ

Analyst - Peter Guy

/

Analyte Concentration Detection Limat
Dichlorodiluoromethane <10 NVRTTA
Chloromethane < 10 HES YO
Viny! chlonde <10 10l
Bromomethane < 10 EECANTO
Chloroethane < 1.0 POyt
Trichlorofluoromethane <10 1O gl
1,1-Dichloroethene < 1.0 TOag!
Methylene chlonde < 1.0 VO
trans-1,2-Dichloroethene <10 VO
1,1-Dichloroethane <10 1ot
Chlorotorm < 1.0 Tl
1,1,1-Trichloroethane <10 Vel
Carbon tetrachionde <10 R
1,2-Dichloroethane <10 O]
Trichloroethene (TCE) < 10 Ol
1,2-Dichloropropane <10 YO
Bromaodichloromethane <10 YOl
1s-1,3-Dichloropropene <10 POl
trans-1.3-Dichloropropene < 10 T,
1,1, 2-Tnichloroethane < 10 Vi
Tetrachloroethene (PCE) <10 1o a!
Dibromochlaoromethane < 10 T
Chlorobenzene < 1.0 VOl
Bromotorm <10 POt
1,1.2,2-Tetrachloroethane < 10 MRS
1,3-Dichlarobenzene < 10 L
1,4-Drchlorobenzene < D
1, 2-Dichlorobenzene 0 b
Units
ug/l Micrograms per liter (parts per billion).

SO LEGE N8

O

)

@)






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 42 or 48
Sample ID: M3 NMethod: EPA 8021°0QA-2
Date Sampled: 12/13/97 Matrin: \WVater

Date Analyzed: 12/14/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 ug/l' -
Benzene < 2.00 2.00 g/l .
Toluene < 2.00 2.00 uy/l
Ethylbenzene < 2.00 2.00 ug/l -
Xylenes (o,m,p) < 6.00 6.00 ugi 1
Naphthalene < 2.00 2.00 pg/l
TPH (DRO) < 0.50 0.50 mu/t -
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

" ug/l Micrograms per liter (parts per billion).
¢ mg/l Milligrams per liter (parts per mitlion).

7
Signed ﬁv/_,-—\

Peter T. Gﬁ\
Analyst

HydiC e

-

@

D)

@]






ANALYTICAL REPORT

Chent/Site: Golder Assoc /MARCO Refinery
Sample ID: Barrel 1

Date Sampled: 12/11/97

Date Analyzed:  12/11/97

Samiple: 43 or J48
Method, EPA 8020
NMatne W ater

Analyte Concentration Detection Limit
Dichloroditluoromethane < 10 T
Chloromethane < 1.0 HECIRTC]
Vinyl chlonde <10 Ol
Bromomethane <10 oLl
Chloroethane <30 MRV
Trnichloratiaoromethane <10 HRCIEEY
1,1-Dichloroethene <10 TO !
Methylene chlonde <10 DOyt
trans-1,2-Dichloroethene <10 1O !
1, 1-Dichioroethane <10 U el
Chlorotorm 174 (AN
1.1, - Trchloroethane < 1 { K
Carbon tetrac nlonde < T, I
1. 2-Dichloroethane <10 o [
Trichloroetnene (TCE) <10 LSRN
1.2-Dichlaropropane <10 ey
Bromodichloromethane < 10 YU
cis-1,3-Dichioropropene <10 VO
trans-1 3-Duchloropropene <10 V!
1,1, 2. Trichloroethane < 10 RSt
Tetrachloroethene (PCE) < 10 (RIS
Dibromochtoromethane <10 oLt
Chiorobenzene <10 Ol
Hromotarm <10 el
11,2, 2-Tetrachloroethane < 1.0 el
1.3-Dhichiorobenzene <10 Ve
1 4-Dichiorobenzene < 10 Voo
V.2-Dichiarobenzene < 10 Ty
Units:
1. ug/ Nicrograms per liter (parts per billiony,
Signed ﬁnc‘*"l
Analyst - Peter Guy é » -~






ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 343 of 48
Sample ID: Barrel 1 Method: EPA 8021/0A-2
Date Sampled: 12/11/97 Matrn: Water

Date Analyzed: 12/11/97

Analyte Concentration Detection Limit Flag
MIBE < 2.00 2.00 pgl'
Benzene < 2.00 2.00 ng/l -
Toluene < 2.00 2.00 ny/l -
Ethylbenzene < 2.00 2.00 uy/l
Xylenes (0,m,p) < 6.00 6.00 ng/l 1
Naphthalene < 2.00 2.00 ng/l
TPH (DRO) < 0.50 0.50 mg/I¥ -

Key to Flags

1. Detection limit is for the sum of the three (3) xyvlenes.

Unit Conversions:

" ug/t Micrograms per liter (parts per billion).
mg/l  Milligrams per liter (parts per million).

Peter T. Guy
Analyst

Signed /'ﬁ{mGyZ







Client/Site: Golder Assoc /MARCO Refinery

Sample ID: Barrel 2
Date Sampled: 12/12/97
Date Analyzed:  12/12:97

ANALYTICAL REPORT

Sample. 44 01 48
Method: ERPA B0
Satrin W oater

Analyte Concentration Detection Linnt
Dronlorodiluoromethane < 10 10,
Chloromethane <10 R
Vinyt chlaride <10 Y
Bromomethane < 10 10 gy
Chloroethane <10 o
Trichlorotluoromethane <10 VO
1. V-Dichloroethene <10 Yoy
NMethylene chlonde < 1.0 O
trans-1,2-Dichioroethene <10 VO g
1.1-Dichloroethane <10 0 el
Chiaroform 865 Gl
1.0, - Tnchiotoethane < 10 Cad !
Carbon tetrachlonce <10 bl
1,2-hc hivrorthane < 1.0 O
Trchloroethene (TCE) < 10 Ot
1,2-Dichlioropropane <10 Vo
Bromodichloromethane <10 YOl
civ-1,3-Dichloropropene <10 O
trans-1, 3-Drchloropropene <10 Doy !
i
1,1 2-Trichloroethane < 10 2
Tetrac hloroethene (PCE) < Y0 o 1‘
Dibromachloromethane < 10 "
Chlorobenzene < 10 RS
Bromotorm < 10 T
1,1.2. 2-Tetrachloroethane < 10 HESERS
1.3-Dnchlorobenzene < 1Q U goa ¢
1, 4-Dichlorobenzene < 10 t
V2-Dichlorobenzene < 1 () o
Units:
toooug/l Nicrograms per hiter (parts per billioni.

Signed . ﬁAGM

Analyst - Peter Guy :






ANALYTICAL REPORT

Chent/Site: Golder Assoc/MARCO Refinery Sample: 44 o1 48
Sample ID: Barrel 2 Method: EPA 8021/0A:2
Date Sampled: 12/12/97 Matrn: Water
Date Analyzed: 12/12/97
|
Analyte Concentration Detection Limit Flag '
|
MtBE < 2.00 2.00 pg/l
Benzene < 2.00 2.00 pg/l
Toluene 6.40 2.00 ny/l
Ethylbenzene < 2.00 2.00 pg/l
Xylenes (0,m,p) < 6.00 6.00 ug’l
Naphthalene < 2.00 2.00 ng
TPH (DRO) < 0.50 0.50 my/l
Key to Flags
1. Detection limit is for the sum of the three (3) xylenes.

Unit Conversions:

ng/l
mg/|

Signed

Analyst

Ll
b

Peter T. Guy

Micrograms per liter (parts per bithon).
Milligrams per liter (parts per million).

LIy

[N

—~ o~
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Client/Site:
Sample ID: P18 duplicate
Date Sampled: 129797
Date Analyzed:  12/9/97

Golder Assoc./MARCQO Refinery

ANALYTICAL REPORT

Sampl

e 45 oAl

NMethod EPA 8021

Satne

Woater

Analyte Concentration Detection timit
Dichloroditiuoromethane < 1.0 U
Chioromethane <10 VU,
Viny! chlonde <10 oLl
Bromomethane <10 YO
Chloroethane <10 T
Trichlorotluoromethane <10 1Ol
1,1-Dichloroethene <10 MU
Methylene chlonde < 10 T, i
trans-1,2-Dichloroethene <10 PO,
1,1-Dichloroethane <10 Poagl
Chlorotorm <30 O
; 1.1,V -Trchioroethane <10 Dy
% Carbon tetrachtonde < 10 .
1,2-Dichloroethane < VO L
Trnchloroethene (TCEH) <10 L
1,2-Dichloropropans <10 1 I
Bromodichloromethane <10 VOl
re-1,3-Dichloropropene < 1.0 VO e
trans-1,3-Oichloropropene <10 PO
1.1, 2-Trichloroethane <10 ERERT
Tetrachioroethene (PCE) <10 T ed
Dibromaocnloromethane <0 Y
Chiorobenzene < 10 G !
Bromotorm <10 ca
1,1,2.2-Tetrac hloroethane < 10 L
1,3-Dichlorobenzene <1 [
1 4-Dichlorobenzene < 0 o
1. 2-Dichlorobenzene < 0 Vol
Units:
1. ugl NMicrograms per iter (parts per billion).
Signed ﬂ‘lG“‘?
Analyst - Peter Guy & -\ ~ 5






ANALYTICAL REPORT

Chent/Site: Golder Assoc./MARCO Refinery Sample: 45 o 38
Sample ID: P18 duplicate Method: EPA 8021°0A-2
Date Sampled: 12/9/97 NMatrin: AWater

Date Analyzed: 12/9/97

Analyte Concentration Detection Limit Flag
MtBE < 2.00 2.00 pg/t' -
Benzene < 2.00 2.00 g/l -
Toluene < 2.00 2.00 ug/l -

Ethylbenzene < 2.00 2.00 pg/d

Xylenes (0,m,p) < 6.00 6.00 pe/l ]
Naphthalene < 2.00 2.00 uy’l -
TPH (DRO) < 0.50 0.50 mg/I 2

Key to Flags

1. Detection limit is for the sum of the three (3) sylenes.
2. Parameter not measured in this sample.

Unit Conversions:

’ png/l  Micrograms per liter (parts per billion}.
mg/l  Milligrams per liter (parts per million).

Signed ﬁaGﬁZI

Peter T. Guy
Analyst







ANALYTICAL REPORT

Client/Site: Golder Assoc /MARCO Refinery
Sample 1D: P6-S-1 duplicate

Date Sampled: 121397

Date Analyzed:  12/13/97

Sample; 46 01 48
Method  £PA 800
Natosn Sord

Analyte Concentration Detection Limit
Dichloroditluoromethane <50 LTSN
Chloromethane < 50 S0,
Vinyl chlonde <50 ERURTUNNY
Bromomethane <50 S0 ey
Chioroethane < 50 T kg
Trichiorotluoromethane <50 EECNTIANY
1,1-Dichloroethene < 50 FSETANY
Methylene chlonde < 50 y 0Ly
trans-1,2-Dichloroethene < 50 Yy O e ey
1,1-Dic hioroethane <50 50500y
Chlorotorm <50 EESRTTNY
1.1, V- Trichioroethane <50 BURTINY
Carbon tetrachlonae <0 AT
1,2-Dichloroethane < 50 30 e
Trnchioroethene (TCE) <50 FRVRRUINY
1,2-Dichloropropane < 50 ANNUERY
Bromodichloromethane <50 S0y
i1s-1,3-Dichloropropene < 50 y U ek
trans-13-Dichloropropene <50 [UTTURNS
1,1.2-Tachloroethane < 50 T0a b
Tetrachloroethene (PCE) < 50 S0 e
Dbromochloromethane <50 PETRTRENT
Chiorobenzene < 50 IEERTIENT
Bromotorm <50 T
1.1,22-Tetrachloroethane < 50 T
1.3-Dichlorobenzene < 50 TRy
1. 4-Dichiorobenzene < 50 S0 e e
1,2-Dichlorabenzene < 50 0w ke
Units:
1. ugkeg Aticrograms per kilogram (parts per biiliond,

Signed /721(;“,44

Analvst - Peter 'Cuy b







ANALYTICAL REPORT

Client/Site: Golder Assoc./MARCO Refinery Sample: 46 of 48
Sample ID: P6-S-1 duplicate Method: EPA 8021/0A-2
Date Sampled: 12/13/97 Natrix: Soil

Date Analyzed: 12/13/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 ng/kg' -
Benzene < 10.0 10.0 pg/kg -
Toluene < 10.0 10.0 pug/ke -
Ethylbenzene < 10.0 10.0 pg'kg -
Xvlenes (o,m,p) < 30.0 30.0 ug/kg 1
Naphthalene < 10.0 10.0 ng/ke -
TPH (DRO) < 1.00 1.00 mg/kg? 2

Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.
2. Parameter not measured in this sample.

Unit Conversions:

ug/kg  Micrograms per kilogram (parts per billion).
mg/kg Milligrams per kilogram (parts per million).

5

Signed /ﬁ{mGM
Peter T. Guy é
Analyst

0

)






ANALYTICAL REPORT

Chent/Site: Golder Assoc./MARCO Refinery Sample: 47 o0 48
Sample I1D: P15-S-1 duplicate Method: EPA 8021 0A2
Date Sampled: 12/13/97 Natren: Soid

Date Analyzed: 12/14/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 pg/keg' 2
Benzene < 10.0 10.0 ng/kg 2
Toluene < 10.0 10.0 ug/kg 2
Ethylbenzene < 10.0 10.0 ng/keg 2
Xylenes (o,m,p) < 30.0 30.0 pug/ke 1.2
Naphthalene < 10.0 10.0 ug/ke 2

TPH (DRO) < 1.00 1.00 mg'ke”
Key to Flags

1. Detection limit is for the sum of the three (3) xylenes.
2. Parameter not measured in this sample.

Unit Conversions:

" pg/kg  Micrograms per kilogram {parts per billion.

¢ mg/kg Milligrams per kilogram (parts per million).

Signed /‘{;’MGM
Peter T. Guy é
Analyst







ANALYTICAL REPORT

Client/Site: Colder Assoc./MARCO Refinery Sample: 48 o1 48
Sample |1D: P5-S-1 duplicate NMethod: EPA 8021/0A-2
Date Sampled: 12/13/97 Matrin: Sol

Date Analyzed: 12/14/97

Analyte Concentration Detection Limit Flag
MtBE < 10.0 10.0 py/ke! 2
Benzene < 10.0 10.0 ug/kg 2
Toluene < 10.0 10.0 ng/kg 2
Ethylbenzene < 10.0 10.0 ng/kg 2
Xylenes (0,m,p) < 30.0 30.0 ng’kg 1,2
Naphthalene < 10.0 10.0 ug/ke 2
TPH (DRO) < 1.00 1.00 mg/ke” -

Key to Flags

1. Detection limit is for the sum of the three (3) \vlenes.
2. Parameter not measured in this sample.

Unit Conversions:

! ug’kg  Micrograms per kilogram (parts per billion).

£ mg/kg Milligrams per kilogram (parts per million).

Signed ﬁ«@m
4

Peter T. Guy
Analyst







ATHTTIRD
Hyan-L Q G “ C 1927 N 1275 Rood  Eudora. Kansas  66025-8127

=" S Ci'ice (785) 5422518
Fox {785) 542-3971
< .
Page [ of E

Project Name: /)74££o /6[,7”), f\::
Project Number: P 7-(an =/ / 8 c
Project Site: C,[mn./{/ _KS '?
Contact Person:_ /7], ¢ :
:
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APPENDIX I

PACE ANALYTICAL RESULTS

January 1998 Golder Associates 973-23(0.7
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Pace Analytical Services. Inc
9608 Loiret Bivd

Pace Analvtical Lenexa. KS 66219
Tel 913-599-5665
Fax 913-599-1759

RECEIVED

December 29, 1997 JAN _ 2 1938

GOLDER ASSGUIATES

Mr. RANDY MARCH
GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500

LAKEWOOD. CO 80228

RE: Pace Project Number: 6019010
Client Project ID: Marco, KS
Dear Mr. MARCH:

Enclosed are the results of analyses for sample(s) received on December 14, 1997. If you have any questions
concerning this report, please feel free to contact me.

Sincerely,

I dede

Mark Gudnason
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

Trus report shall not be reproduced except n full
without the written consent of Pace Analytical Se~vices Inc






Pace Analytical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa, KS 66219

GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500

LAKEWOOD. CO 80228

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

Solid results are reported on a wet weight basis

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 1

Pace Project Number: 6019010
Client Project ID: Marco, KS

Pace Sample No: 601638414
Client Sample 1D: P18-5-1D
Parameters Results Units
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021
1loromethane 400 ug/kg
inyl Chloride ND ug/kg
Bromomethane ND ug/kg
Chloroethane ND ug/kg
Trichlorofluoromethane ND ug/kg
1.1-Dichloroethene ND ug/kg
Methylene Chloride ND ug/kg
trans-1,2-Dichloroethene ND ug/kg
1.1-Dichloroethane ND ug/kg
Chloroform ND ug/kg
1.1.1-Trichloroethane ND ug/kg
Carbon Tetrachloride ND ug/kg
Benzene ND ug/kg
1,2-Dichloroethane ND ug’/kg
cis-1.3-Dichloropropene ND ug/kg
Trichloroethene ND ug/kg
1.2-Dichloropropane ND ug’/kg
Bromodichloromethane ND ug/kg
Toluene ND ug/kg
1.1.2-Trichloroethane ND ug/kg
trans-1.3-Dichloropropene ND ug/kg
Tetrachloroethene ND ug/kg
Dibromochloromethane ND ug/kg
Chloroberzene ND ug/kg
Ethylbenzene ND ug/kg
“~omoform ND ug/kg

Date Collected:
Date Received:

20
45
75
130
120
34
63
26
18
13
13
30
49
13
85
30
13
26
49
13
15
13
24
17
49
49

12/10/97 Matrix: Soil
12/14/97
Analyzed Analyst CAS# Footnotes

Prep Method: 5030 Med Lvl Soil
12/24/97 MIW 74-87-3 1
12/24/97 MIW 75-01-4
12/24/87 M 74-83-9
12/24/97 MW 75-00-3
12/24/97 MIW 75-69-4
12/24/97 MIW 75-35-4
12/24/97 MIW 75-09-2
12/24/97 MW 156-60-5
12/24/97 MIW 75-34-3
12/24/87 MW 67-66-3
12/24/97 MIW 71-55-6
12/24/97 MW 56-23-5
12/24/97 MW 71-43-2
12/24/87 MW 107-06-2
12/24/87 MIW 10061-01-5
12/24/97 MW 79-01-6
12/24/97 MW 78-87-5
12/24/97 MM 75-27-4
12/24/97 MIW 108-88-3
12/24/87 MW 79-00-5
12/724/G7 MW 10061-02-6
12/24/97 MIW 127-18-4
12/24/97 MW 124-48-1
12/24/97 MW 108-90-7
12/24/97 MW 100-41-4
12/24/97 MIW 75-25-2

REPORT OF LABORATORY ANALYSIS

Trus report shall not be reproduced except in full
withou! the written consent of Pace Analytica! Services inc






Pace Analytical

Pace Analytical Services. Inc
9608 Lotret Blvd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 2

Pace Project Number: 6019010
Client Project ID: Marco, KS

Pace Sample No: 601638414
Client Sample ID: P18-S-1D
Parameters

GC

1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl-tert-butyl Ether
Dichlorodifluoromethane
a.a.a-Trifluorotoluene (S)
1.4-Dichlorobutane (S)

-- Semi-VOA

Tatal Extractable Hydrocarbons

‘neral Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel 031
Motor 011
n-Tetracosane (S)
p-Terphenyl (S)
Date Extracted

Results Units

ND
ND
ND
ND
ND
ND
92
95

Method: 0A2
mg/kg
ma/kg
mg/kg
m3/kg
ma/kg
my/kg

Date Collected: 12/10/97 Matrix: So1)
Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes
13 12724797 MIW 79-34-5

170 12/24/97 MIW 1330-20-7

26 12/24/97 MW 541-73-1

26 12/24/37 MW 106-46-7

26 12/24/87 MW 95-50-1

120 12/24/97 MW 91-20-3

260 12/24/97 MIM 1634-04-4

69 12/24/97 MIW 75-71-8

12/24/97 MIW 2164-17-2
12/24/97 MIN 110-56-5

Prep Method: OA2

9.9 12/20/97 EMA
9.9 12/20/97 EMA
9.9 12/20/97 EMA
9.9 12/20/97 EMA 11.84-7. ..
9.9 12/20/97 EMA
9.9 12/20/97 EMA

12/20/97 EMA 646-31-1
12/20/97 EMA 82-94-4
12/18/97

REPORT OF LABORATORY ANALYSIS

Trus report shall not be reproduced except in full
without the written consen! of Pace Analytica! Services Inc






Pace Analytical

Pace Analytical Services. Inc
9608 Loiret Blvd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 3
Pace Project Number: 6019010
Client Project ID: Marco. KS
Pace Sample No: 601638455 Date Collected: 12/10/97 Matrix: Water
Client Sampie ID: P18-W-10 Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021 Prep Method: EPA 8021
Chloromethane ND ug/L 0.8 12/20/97 MOW 74-87-3
Vinyl Chloride ND ug/L 1.8 12/20/97 MIW 75-01-4
Bromomethane ND ug/L 3 12/20/97 MIW 74-83-9
Chloroethane ND ug/L 5.2 12/20/87 MIW 75-00-3
Trichlorofluoromethane ND ug/L 5 12/20/97 MIW 75-69-4
1.1-Dichloroethene ND ug/L 1.3 12/20/97 MW 75-35-4
Methylene Chloride ND ug/L 2.5 12/20/87 MIW 75-09-2
trans-1.2-Dichloroethene ND ug/L 1 12/20/97 MIW 156-60-5
1.1-Dichloroethane ND ug/L 0.7 12720/97 MW 75-34-3
Chloroform ND ug/L 0.5 12/20/97 MW 67-66-3
1.1-Trichloroethane ND ug/L 0.5 12/20/87 MIW 71-55-6
carbon Tetrachloride ND ug/L 1.2 12/20/87 MIW 56-23-5
Benzene ND ug/L 2 12/20/87 MIW 71-43-2
1.2-Dichloroethane ND ug/L 0.5 12/20/97 MIW 107-06-2
cis-1.3-Dichloropropene ND ug/L 3.4 12/20/97 MIW 10061-01-5
Trichloroethene ND ug/L 1.2 12/20/87 MW 79-01-6
1.2-Dichloropropane ND ug/L 0.5 12/20/87 MIW 78-87-5
Bromodichloromethane ND ug/L 1 12/20/87 MOW 75-27-4
Toluene ND ug/L 2 12720797 MW 108-88-3
1.1.2-Trichloroethane ND ug/L 0.5 12/20/97 MIW 79-00-5
trans-1.3-Dichloropropene ND ug/L 0.6 12/20/97 MIW 10061-02-6
Tetrachloroethene ND ug/L 0.5 12/20/97 MIN 127-18-4
Dibromochloromethane ND ug/L 0.9 12/20/97 MW 124-48-1
Chlorobenzene ND ug/L 0.7 12/20/97 MJwW 108-90-7
Ethylbenzene ND ug/L 2 12/20/97 MIW 100-41-4
Bromoform ND ug/L 2 12/20/97 MIW 75-25-2
1.1.2.2-Tetrachloroethane ND ug/L 0.5 12/20/97 MW 79-34-5
Xylene (Total) ND ug/L 7 12/20/97 MIW 1330-20-7
1.3-Dichlorobenzene ND ug/L 1 12720797 MW 541-73-1
1.4-Dichlorobenzene ND ug/L 1 12/720/97 MW 106-46-7
1.2-Dichlorobenzene ND ug/L 1 12/20/97 MIW 95-50-1
Naphthalene ND ug/L 5 12720797 MOW 91-20-3
Methyl-tert-butyl Ether ND ug/L 10 12/20/97 MW 1634-04-4
Dichlorodifluoromethane ND ug/L 5 12/20/87 MIW 75-71-8
a.a.a-Trifluorotoluene (S) 93 b ¢ 12720797 MW 2164-17-2
4-Dichlorobutane (S) 98 { 12/20/97 MIW 110-56-5

GC -- Semi-VDA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in full
without the written consent of Pace Analytical Services. Inc






Pace Analytical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 4

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638455
Client Sample ID: P18-W-1D
Parameters

Total Extractable Hydrocarbons
Mineral Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel 011
Motor 011
p-Terphenyl (S)
n-Tetracosane (S)
Date Extracted

Date Collected: 12/10/97 Matrix: Water
Date Received: 12/14/97

Results Units PRL Analyzed
Method: OA2
ND mg/L 0.4 12/19/87
ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/18/97
ND mg/L 0.4 12/19/97
93 X 12/19/97
87 X 12/19/97

12/17/97

Analyst CASH# Footnotes
Prep Method: OA2

EMA

EMA

EMA

EMA 11-84-7...

EMA

EMA

EMA 92-94-4

EMA 646-31-1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced exceptin ful!
without the written consent of Pace Ana'ytical Services Inc






Pace Analytical

Pace Analytical Seryvices. Inc
9608 Loiret Bivd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 5

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638463
Client Sample ID: TRIP BLANK
Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chlioroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1-Trichloroethane
.arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1,3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
8romoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl-tert-butyl Ether
Dichlorodi fluoromethane
a.a.a-Trifluorotoluene (S)
" 4-Dichlorobutane (S)

Results

Method:
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
0.92
ND
ND
ND
ND
ND
ND
ND
94
96

Units

EPA 8021
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/tL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
:

2

Date Collected: 12/10/97 Matrix: Water

Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

Prep Method: EPA 8021

0.8 12/21/97 MW 74-.87-3

1.8 12/21/97 MJW 75-01-4

3 12/21/97 MW 74-83-9

5.2 12/21/87 MW 75-00-3

5 12721797 MW 75-69-4

1.3 12721797 MIW 75-35-4

2.5 12/21/97 MW 75-09-2

1 12/21/97 MIW 156-60-5

0.7 12721797 MOW 75-34-3

0.5 12721797 MIW 67-66-3

0.5 12/21/97 MIW 71-55-6

1.2 12/21/97 MW 56-23-5

2 12721787 MIW 71-43-2

0.5 12/21/97 MW 107-06-2

3.4 12721797 MW 10061-01-5

1.2 12/21/97 MW 79-01-6

0.5 12/21/97 MIW 78-87-5

1 12/721/97 MIW 75-27-4

2 12721797 MIW 108-88-3

0.5 12/21/97 MIW 79-00-5

0.6 12721797 MW 10061-02-6

0.5 12/21/97 MW 127-18-4

0.9 12/21/97 MW 124-48-1

0.7 12/721/87 MO 108-90-7

2 12/21/97 MW 100-41-4

2 12721797 MIW 75-25-2

0.5 12/21/97 MIW 79-34-5

7 12/21/97 MIW 1330-20-7

1 12721797 MW 541-73-1

1 12721797 MW 106-46-7

1 12/21/97 MOW 95.50-1

5 12/21/87 MIW 81-20-3

10 12721797 MIW 1634-04-4

5 12721797 MIW 75-71-8
12/21/97 MJIW 2164-17-2
12/21/97 MIW 110-56-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in full
without the writen consent of Pace Analytica’ Services Inc






Pace Analvtical

Pace Analytical Services. Inc
9608 Loret Blvd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 6

Pace Project Number: 6019010
Client Project ID: Marco. KS

601638471
P7-5-1D

Pace Sample No:
Client Sample ID:

Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichioroethane
Chloroform
1.1-Trichloroethane
carbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chiorobenzene
Ethylbenzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Jotal)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl-tert-butyl Ether
Dichlorodi fluoromethane
a.a.2-Trifluorotoluene (S)
4-Dichlorobutane (S)

GC -- Semi-VOA

Results

Method:
440
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
87
102

Units

EPA 8021
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug’/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug’kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
b4
b

Date Collected:
Date Received:

20
46
76
130
130

26
18
13
13
30
50
13
86
30
13
26
50
13
15
13
24
18
50
50
13
180
26
26
26
130
260
70

12/11/97 Matrix: Soil
12/14/97
Analyzed Analyst CAS# Footnotes

Prep Method: 5030 Med Lvl Soil

12/24/97 MoW 74-87-3 1
12724797 MIW 75-01-4
12724797 MIW 74-83-9
12724797 MIW 75-00-3
12/24/97 MM 75-69-4
12724797 MM 75-35-4
12/24/57 MW 75-09-2
12724797 MM 156-60-5
12724797 MW 75-34-3
12724797 MW 67-66-3
12/24/97 MW 71-55-6
12/24/87 MW 56-23-5
12724797 MIW 71-43-2
12/24/87 MIW 107-06-2
12/24/97 MM 10061-01-5
12/24/87 MW 79-01-6
12/24/97 MW 78-87-5
12/24/97 MW 75-27-4
12/24/97 M 108-88-3
12/24/97 MW 79-00-5
12/24/97 MW 10061-02-6
12724797 MOM 127-18-4
12/24/97 MW 124-48-1
12/24/97 MW 108-90-7
12/24/97 MO 100-41-4
12/24/97 MIW 75-25-2
12/24/97 MIW 79-34-5
12/24/97 MW 1330-20-7
12/24/97 MW 541-73-1
12724797 MW 106-46-7
12/24/97 MIW 95-50-1
12/24/97 MW 91-20-3
12/24/97 MW 1634-04-4
12/24/97 MW 75-71-8
12/24/97 MIW 2164-17-2
12724797 MW 110-56-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in full
without the written consent of Pace Analyt:ca! Services Inc






Pace Analytical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 7

Pace Project Number: 6019010
Client Project ID: Marco, KS

Pace Sample No: 601638471

Client Sample ID: P7-S-1D

Parameters Results Units

Total Extractable Hydrocarbons Method: 0A2

Mineral Spirits ND mg/kg
Jet Fuel ND mg/kg
Kerosene ND mg/kg
Diesel Fuel ND mg/kg
Fuel 011 ND mg/kg
Motor 011 ND mg/kg
n-Tetracosane (S) 96 z
p-Terphenyl (S) 103 4

Date Extracted

Date Collected: 12/11/97 Matrix: Soil
Date Received: 12/14/97
PRL Analyzed Analyst CAS# Footnotes
Prep Method: 0A2
8.8 12/20/97 EMA
8.8 12/20/97 EMA
8.8 12/20/97 EMA
8.8 12/20/97 EMA 11-84-7. ..
8.8 12/20/97 EMA
8.8 12/20/97 EMA
12/20/97 EMA 646-31-1
12/20/97 EMA 92-94-4
12/19/97

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in full
without the written consent of Pace Analytica! Services Inc






Pace Analvtical

Pace Analytical Services. Inc
9608 Loiret Blvd
Lenexa KS 66219

Tel 913-599-5665
Fax. 913-599-1759

DATE: 12/29/97
PAGE: 8

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638489
Client Sample ID: P7-W-1D
Parameters

GC -- Volatiles

GC - -

Halogen. & Aromatic Vol. Orgs.

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1,2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1-Trichloroethane
.arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl-tert-butyl Ether
Dichlorodifluoromethane
a.a.a-Trifluorotoluene (S)
4-Dichliorobutane (S)

Sem1 - VOA

Date Collected: 12/11/97 Matrix: Water
Date Received: 12/14/97

Results Units PRL Analyzed Analyst CAS# Footnotes
Method: EPA 8021 Prep Method: EPA 8021

ND ug/L 0.8 12/21/97 MM 74-87-3

ND ug/L 1.8 12/21/97 MIW 75-01-4

ND ug/L 3 12/21/87 MIW 74-83-9

ND ug/L 5.2 12/21/97 MIW 75-00-3

ND ug/L 5 12/21/97 MJW 75-69-4

ND ug/L 1.3 12/21/97 MW 75-35-4

ND ug/L 2.5 12721797 MW 75-09-2

ND ug/L 1 12/21/97 MIW 156-60-5

NO ug/L 0.7 12721797 MIW 75-34-3

1.4 ug/L 0.5 12/21/97 MIW 67-66-3

ND ug/L 0.5 12721797 MIW 71-55-6

ND ug/L 1.2 12/21797 MIW 56-23-5

ND ug/L 2 12/21/97 MIW 71-43-2

ND ug/L 0.5 12/21/97 MW 107-06-2

ND ug/L 3.4 12/21/97 MIM 10061-01-5

ND ug/L 1.2 12/21/97 MW 79-01-6

ND ug/L 0.5 12/21/97 MW 78-87-5

ND ug/L 1 12/21/97 MM 75-27-4

ND ug/L 2 12/21/97 MM 108-88-3

ND ug/L 0.5 12721787 MIW 79-00-5

ND ug/L 0.6 12/21/97 MIW 10061-02-6

ND ug/L 0.5 12/21/97 MIW 127-18-4

ND ug/L 0.9 12/21/97 MIW 124-48-1

ND ug/L 0.7 12/21/87 MW 108-30-7

ND ug/L 2 12721797 MOM 100-41-4

ND ug/L 2 12/21/87 MIW 75-25-2

ND ug/L 0.5 12/21/87 MW 79-34-5

ND ug/L 7 12/21/97 MW 1330-20-7

ND ug/L 1 12/21/97 MIW 541-73-1

ND ug/L 1 12/21/97 MIW 106-46-7

NO ug/L 1 12721797 MIW 95-50-1

ND ug/L 5 12/21/97 MIW 91-20-3

ND ug/L 10 12/21/97 MIW 1634-04-4

ND ug/L 5 12/21/97 MIW 75-71-8

94 b4 12/21/97 MIW 2164-17-2

102 }H 12/21/797 MIW 110-56-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in full
without the written consent of Pace Analytical Services. Inc






Pace Analytical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa KS 66219

Tel 913-599-5665
Fax 913-599-1758

DATE: 12/29/97
PAGE: 9

Pace Project Number: 6019010
Client Project ID: Marco., KS

Pace Sample No: 601638489 Date Collected: 12/11/97 Matrix: Water
Client Sample ID: P7-w-10 Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
Total Extractable Hydrocarbons Method: 0A2 Prep Method: 0A2

Mineral Spirits ND mg/L 0.4 12/19/97 EMA

Jet Fuel ND mg/L 0.4 12/19/97 EMA

Kerosene ND mg/L 0.4 12/19/97 EMA

Diesel Fuel ND mg/L 0.4 12/19/97 EMA 11-84-7. ..

Fuel 011 ND mg/L 0.4 12/19/97 EMA

Motor 011 ND mg/L 0.4 12/19/97 EMA

p-Terphenyl (S) 93 b4 12/719/97 EMA 92-94-4

n-Tetracosane (S) 87 b 12/19/97 EMA 646-31-1

Date Extracted 12/17/97

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in fuil
without the written consent of Pace Analytical Services Inc






Pace Analvtical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97

PAGE: 10
Pace Project Number: 6013010
Client Preoject ID: Marco, KS
Pace Sample No: 601638497 Date Collected: 12/12/97 Matrix: So1l
Client Sample 1D: P14-5-1D Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021 Prep Method: 5030 Med Lv1 Soil
Chloromethane 420 ug’kg 20 12/24/97 MIW 74-87-3 1
Vinyl Chloride ND ug/kg 46 12/24/97 MIW 75-01-4
Bromomethane ND ug/kg 76 12/24/97 MOW 74-83-9
Chloroethane ND ug/kg 130 12724787 MW 75-00-3
Trichlorofluoromethane ND ug/kg 130 12/24/97 MIW 75-69-4
1.1-Dichloroethene ND ug/kg 34 12/24/97 MW 75-35-4
Methylene Chloride ND ug/kg 64 12/24/97 MIW 75-09-2
trans-1.2-Dichloroethene ND ug/kg 26 12/24/97 MIW 156-60-5
1.1-Dichloroethane ND ug/kg 18 12/24/97 MW 75-34-3
Chloroform ND ug/kg 13 12/24/97 MIW 67-66-3
1.1-Trichloroethane ND ug/kg 13 12724797 MW 71-55-6
.arbon Tetrachloride NO ug/kg 30 12/24/97 MIW 56-23-5
Benzene ND ug/kg 50 12/24/97 MIW 71-43-2
1.2-Dichloroethane ND ug/kg 13 12/24/97 MIM 107-06-2
cis-1.3-Dichloropropene ND ug/kg 86 12/24/87 MIW 10061-01-5
Trichloroethene ND ug/kg 30 12/24/97 MIW 79-01-6
1.2-Dichloropropane ND ug/kg 13 12/24/97 MW 78-87-5
Bromodichloromethane ND ug’kg 26 12/24/87 MIW 75-27-4
Toluene ND ug/kg 50 12/24/97 MIW 108-88-3
1.1.2-Trichloroethane ND ug’/kg 13 12/24/87 MIW 79-00-5
trans-1.3-Dichloropropene ND ug’kg 15 12/24/87 MoW 10061-02-6
Tetrachloroethene ND ug/kg 13 12/24/97 MOW 127-18-4
Dibromochloromethane ND ug/kg 24 12/24/97 MW 124-48-1
Chlorobenzene ND ug/kg 18 12/24/37 MM 108-90-7
Ethylbenzene ND ug/kg 50 12/24/97 MIW 100-41-4
Bromoform ND ug/kg 50 12724797 MW 75-25-2
1.1.2.2-Tetrachloroethane NO ug/kg 13 12/24/97 PIW 79-34-5
Xylene (Total) ND ug/kg 180 12/24/97 MIW 1330-20-7
1.3-Dichlorobenzene ND ug/kg 26 12/24/97 MIW 541-73-1
1.4-Dichlorobenzene ND ug/kg 26 12/24/97 MIW 106-46-7
1.2-Dichlorobenzene ND ug’/kg 26 12/24/97 MIW 95-50-1
Naphthalene 130 ug/kg 130 12/24/97 MIW 91-20-3
Methyl-tert-butyl Ether ND ug’kg 260 12/24/97 MOW 1634-04-4
Dichlorodi fluoromethane ND ug/kg 70 12/24/97 MW 75-71-8
a.a.a-Trifluorotoluene (S) 86 b4 12/24/97 MIW 2164-17-2
" 4-Dichlorobutane (S) 97 b4 12724797 MW 110-56-5

GC -- Semi-VOA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced except in ful!
without the wnitten consent of Pace Analytica’ Se~vices Inc






Pace Analytical

Pace Analytical Services. Inc
9608 Lotret Biva
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 11

Pace Project Number: 6019010
Client Project ID: Marco. KS

601638497
P14-5-1D

Pace Sample No:
Client Sample ID:

Parameters
Total Extractable Hydrocarbons

Mineral Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel Qi1
Motor 011
n-Tetracosane (S)
p-Terphenyl (S)
Date Extracted

Date Collected: 12/12/97 Matrix: Soil
Date Received: 12/14/97
Results Units PRL Analyzed Analyst CAS# Footnotes
Method: 0A2 Prep Method: 0A2
ND mg/kg 8.5 12/20/97 EMA
ND ma/kg 8.5 12/20/97 EMA
ND mg/kg 8.5 12/20/97 EMA
ND mg/kg 8.5 12/20/97 EMA 11-84-7. ..
ND mg/kg 8.5 12/20/97 EMA
ND ma/kg 8.5 12/20/97 EMA
94 b 12/20/97 EMA 646-31-1
98 : 12/20/97 EMA 92-94-4
12/19/97

REPORT OF LABORATORY ANALYSIS
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Pace Analytical

Pace Analytica! Services. In¢
9608 Loiret Bivd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 12
Pace Project Number: 6019010
Client Project ID: Marco. KS
Pace Sample No: 601638505 Date Collected: 12/12/97 Matrix: Water
Client Sample ID: P14-W-1D Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021 Prep Method: EPA 8021
Chloromethane ND ug/L 0.8 12721797 MIW 74-87-3
Vinyl Chloride ND ug/L 1.8 12/21/97 MIW 75-01-4
Bromomethane ND ug/L 3 12/21/97 MJw 74-83-9
Chloroethane ND ug/L 5.2 12/21/97 MW 75-00-3
Trichlorofluoromethane ND ug/L 5 12/21/97 MW 75-69-4
1.1-Dichloroethene ND ug/tL 1.3 12/21/97 MOW 75-35-4
Methylene Chloride ND ug’/L 2.5 12/21/97 MOW 75-09-2
trans-1.2-Dichloroethene ND ug’/L 1 12/21/97 MW 156-60-5
1.1-Dichloroethane ND ug/L 0.7 12721797 MIW 75-34-3
Zhioroform ND ug/L 0.5 12/21/97 MIW 67-66-3
1.1-Trichloroethane ND ug/L 0.5 12721797 MoW 71-55-6
.arbon Tetrachloride ND ug/L 1.2 12/21/97 MIW 56-23-5
Benzene ND ug/L 2 12/21/97 MW 71-43.2
1.2-Dichloroethane ND ug/L 0.5 12/21/97 MW 107-06-2
cis-1.3-Dichloropropene ND ug/L 3.4 12/21/97 MIW 10061-01-5
Trichloroethene ND ug/L 1.2 12721797 MIW 79-01-6
1.2-Dichloropropane ND ug/L 0.5 12721797 MIW 78-87-5
Bromodichloromethane ND ug/L 1 12/21/97 MIW 75-27-4
Toluene ND ug/L 2 12/21/87 MW 108-88-3
1.1.2-Trichloroethane ND ug/L 0.5 12/21/97 MIw 79-00-5
trans-1,3-Dichloropropene ND ug/L 0.6 12/21/87 MIW 10061-02-6
Tetrachloroethene ND ug/L 0.5 12721797 MIW 127-18-4
Dibromochloromethane ND ug/L 0.9 12721797 MIW 124.48-1
Chlorobenzene ND ug/L 0.7 12/21/97 MW 108-90-7
Ethylbenzene ND ug/L 2 12/21/97 MM 100-41-4
Bromoform ND ug/L 2 12/21/97 MW 75-25-2
1.1.2.2-Tetrachloroethane ND ug/L 0.5 12/721/87 MIW 79-34-5
Xylene (Total) ND ug/L 7 12/21/97 MW 1330-20-7
1.3-Dichlorobenzene ND ug/L 1 12/21/87 MIW 541-73-1
1.4-Dichlorobenzene ND ug/L 1 12721797 MIW 106-46-7
1.2-Dichlorobenzene ND ug/L 1 12/21/97 WIW 95-50-1
Naphthalene ND ug/L 5 12/21/97 MIM 91-20-3
Methyl-tert-butyl Ether ND ug/L 10 12/21/97 MIW 1634-04-4
Dichlorodifluoromethane ND ug/L 5 12/21/97 MIW 75-71-8
a.a.a-Trifluorotoluene (S) 93 b 12/21/97 MJw 2164-17-2
4-Dichlorobutane (S) 103 b 12721797 MW 110-56-5

GC -- Semi-VOA

REPORT OF LABORATORY ANALYSIS

Tris report shall not be reproduced except in full
without the written consent of Pace Ana'yticai Se-vices. Inc






Pace Analytical

Pace Aralytical Services. Inc
9608 Loiret Blvd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 13
Pace Project Number: 6019010
Client Project ID: Marco., KS
Pace Sample No: 601638505 Date Collected: ié/157§;7477—~w__ 'EBE;;;Tiua;EEFENVAkgﬁﬁiﬂv__
Client Sample ID: P14-W-1D Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
Total Extractable Hydrocarbons Method: OA2 Prep Method: OA2
Mineral Spirits ND mg/L 0.4 12/19/97 tMA
Jet Fuel ND mg/L 0.4 12/19/97 EMA
Kerosene ND mg/L 0.4 12/19/97 EMA
Diesel Fuel ND mg/L 0.4 12719797 EMA 11-84-7...
Fuel 011 ND mg/L 0.4 12/19/97 EMA
Motor 011 ND mg/L 0.4 12719797 EMA
p-Terphenyl (S) 96 b4 12/19/87 EMA 92-94-4
n-Tetracosane (S) 83 b 12/19/97 EMA 646-31-1
Date Extracted 12/17/97

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced exceptin tul:
withcut the written consent of Pace Analytica: Se~vices Inc






Pace Analytical

Pace Analytical Services. Inc
3608 Lorret Bivd
Lenexa KS 66219

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 14
Pace Project Number: 6019010
Client Project ID: Marco, KS
Pace Sample No: 601638513 Date Collected: 12/12/97 Matrix: Water
Client Sample ID: P2-w-1D Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021 Prep Method: EPA 8021
Chloromethane ND ug/L. 0.8 12/721/97 MW 74-87-3
Vinyl Chloride ND ug’/L 1.8 12/21/97 MIW 75-01-4
Bromomet hane ND ug/L 3 12/21/97 MIW 74-83-9
Chloroethane ND ug/L 5.2 12/21797 MW 75-00-3
Trichlorofluoromethane ND ug/L 5 12/21/87 MW 75-69-4
1.1-Dichloroethene ND ug/L 1.3 12/21/797 MW 75-35-4
Methylene Chloride ND ug/L 2.5 12/21/97 MO 75-09-2
trans-1.2-Dichloroethene ND ug/L 1 12/21/97 MW 156-60-5
1.1-Dichloroethane ND ug/L 0.7 12/21/97 MW 75-34-3
Chloroform ND ug/L 0.5 12/21/97 MW 67-66-3
1.1-Trichloroethane ND ug/L 0.5 12/21/97 MJW 71-55-6
.arbon Tetrachloride ND ug/L 1.2 12/21787 MW 56-23-5
Benzene 12 ug/L 2 12/21/97 MIW 71-43-2
1.2-Dichloroethane 4.8 ug’/L 0.5 12/21/97 MW 107-06-2
cis-1.3-Dichloropropene ND ug/L 3.4 12/21/87 MOW 10061-01-5
Trichloroethene ND ug/L 1.2 12721797 MW 79-01-6
1.2-Dichloropropane ND ug/L 0.5 12/21/97 MW 78-87-5
Bromodichloromethane ND ug/L 1 12/21/97 MW 75-27-4
Toluene 2.9 ug/L 2 12/21/97 MIW 108-88-3
1.1.2-Trachloroethane ND ug/L 0.5 12/21/97 MJIW 79-00-5
trans-1.3-Dichloropropene ND ug/L 0.6 12/21/97 MJW 10061-02-6
Tetrachloroethene ND ug/L 0.5 12/21/97 MW 127-18-4
Dibromochloromethane ND ug/L 0.9 12/21/97 MOW 124-48-1
Chlorobenzene 2.5 ug/L 0.7 12/21/797 MIW 108-90-7
Ethylbenzene ND ug’/L 2 12/21/97 MW 100-41-4
Bromoform ND ug/L 2 12/21/97 MW 75-25-2
1.1.2.2-Tetrachloroethane ND ug/L 0.5 12721797 MIW 79-34-5
Xylene (Total) 7.5 ug/L 7 12/21/97 MW 1330-20-7
1.3-Dichlorobenzene ND ug/L 1 12/21/97 MW 541-73-1
1.4-Dichlorobenzene ND ug/L 1 12/21/97 MIM 106-46-7
1.2-Dichlorobenzene 2.6 ug/L 1 12/21/97 MW 95-50-1
Naphthalene ND ug/L 5 12721797 MJW 91-20-3
Methyl-tert-butyl Ether ND ug/L 10 12/21/97 MIW 1634-04-4
Dichlorody fluoromethane ND ug/L 5 12/21/97 MM 75-71-8
a.3.a-Trifluorctoluene (S) 192 : 12/21/97 MW 2164-17-2 2
* 4-Dichlorobutane (S) 100 b 12/21/97 MIW 110-56-5

GC -- Semi-VOA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced excep! in full
without the written consent of Pace Ana'ytical Services Inc






Pace Analvtical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa. KS 66219

Tel 913-599-5665
Fax 913-599-1759
DATE: 12/29/97
PAGE: 15

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638513
Client Sample ID: P2-W-1D
Parameters

Total Extractable Hydrocarbons
Mineral Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel 0i1
Motor 011
p-Terphenyl (S)
n-Tetracosane (S)
Date Extracted

Date Collected: 12/12/97 Matrix: Water
Date Received: 12/14/97

Results Units PRL Analyzed
Method: 0A2

ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/719/97
ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/19/97
ND mg/L 0.4 12/19/97
84 ¢ 12/19/97
76 X 12/19/97

12/17/97

Analyst CAS# Footnotes
Prep Method: 0A2

EMA

EMA

EMA

EMA 11-84-7...

EMA

EMA

EMA 92-94-4

EMA 646-31-1

REPORT OF LABORATORY ANALYSIS
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Pace Analytical

Pace Analytical Services. Inc
9608 Loiret Bivd
Lenexa KS 66219

Tet 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
PAGE: 16
Pace Project Number: 6019010
Client Project ID: Marco. KS
Pace Sample No: 601638521 Date Collected: 12/13/87 Matrix: Water
Client Sample ID: P3-¥-10 Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021 Prep Method: EPA 8021
Chloromethane ND ug/L 0.8 12/21/97 MIW 74-87-3
Vinyl Chloride ND ug/L 1.8 12/21797 MW 75-01-4
Bromomethane ND ug/L 3 12/21/97 MW 74-83-9
Chloroethane ND ug/L 5.2 12721797 MW 75-00-3
Trichlorofluoromethane ND ug/L 5 12/21/97 MIW 75-69-4
1.1-Dichloroethene ND ug/L 1.3 12/21/97 MO 75-35-4
Methylene Chloride ND ug/L 2.5 12/21/97 MW 75-09-2
trans-1.2-Dichloroethene ND ug/L 1 12/21/67 MW 156-60-5
1.1-Dichloroethane ND ug/L 0.7 12/21/97 MW 75-34-3
Chioroform NO ug/L 0.5 12/21/97 MIW 67-66-3
1.1-Trichloroethane ND ug/L 0.5 12721797 MW 71-55-6
arbon Tetrachloride ND ug/L 1.2 12/21/97 MIW 56-23-5
Benzene ND ug/L 2 12/21/97 MIW 71-43-2
1.2-Dichloroethane ND ug/L 0.5 12721797 MIW 107-06-2
¢is-1.3-Dichloropropene ND ug/L 3.4 12/21/87 MW 10061-01-5
Trichloroethene ND ug/L 1.2 12/21/97 MIW 79-01-6
1.2-Dichloropropane ND ug/L 0.5 12/21/97 MOW 78-87-5
Bromodichloromethane ND ug/L 1 12721797 MW 75-27-4
Toluene ND ug/L 2 12/21/87 MIW 108-88-3
1.1.2-Trichloroethane ND ug/L 0.5 12/21/97 MIW 79-00-5
trans-1.3-Dichloropropene ND ug/L 0.6 12/21/97 MW 10061-02-6
Tetrachloroethene NO ug/L 0.5 12721797 MIW 127-18-4
Dibromochloromethane ND ug/L 0.9 12721797 MIW 124-48-1
Chlorobenzene ND ug/L 0.7 12/21/97 MIW 108-90-7
Ethylbenzene ND ug/L 2 12721797 MIW 100-41-4
Bromoform ND ug/L 2 12721797 MIW 75-25-2
1.1.2.2-Tetrachloroethane ND ug/L 0.5 12721797 MW 79-34.5
Xylene (Total) ND ug’/L 7 12/21/97 MIW 1330-20-7
1.3-Dichlorobenzene ND ug/L 1 12721787 MIW 541-73-1
1.4-Dichiorobenzene ND ug/L 1 12/21/757 MIW 106-46-7
1.2-Dichlorobenzene ND ug/L 1 12/21/67 MW 95-50-1
Naphthalene ND ug/L 5 12/21/97 MIW 91-20-3
Methyl-tert-butyl Ether ND ug/L 10 12/21/67 MW 1634-04-4
Dichlorodifluoromethane ND ug/L 5 12721797 MW 75-71-8
a.a.a-Trifluorotoluene (S) 93 b4 12/21/97 MIW 2164-17-2
4-Dichlorobutane (S) 104 b4 12/21/57 MW 110-56-5

GC -- Semi-VOA

REPORT OF LABORATORY ANALYSIS
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DATE:
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Pace Project Number: 6019010
Client Project ID: Marco. KS

Tel 913-599-5665
Fax 913-599-1759

12/29/97
17

601638521
P3-W-10

Pace Sample No:
Chent Sample ID:

Parameters
Total Extractable Hydrocarbons

Mineral Spirits
Jet Fuel
Kerosene
Diesel Fuel
Fuel 011
Motor 031
p-Terphenyl (S)
n-Tetracosane (S)
Date Extracted

Date Collected: 12/13/97 Matrix: Water
Date Received: 12/14/97

Results Units PRL Analyzed Analyst CAS# Footnotes

Method: 0A2 Prep Method: 0A2
ND mg/L 0.4 12/19/97 EMA
ND mg/L 0.4 12/19/97 EMA
ND mg/L 0.4 12/19/97 EMA
ND mg/L 0.4 12/19/97 EMA 11-84-7. ..
ND mg/L 0.4 12/19/97 EMA
ND mg/L 0.4 12/19/97 EMA
103 b 4 12/19/97 EMA 92-94.-4
94 ! 12/19/97 EMA 646-31-1

12/17/97

REPORT OF LABORATORY ANALYSIS

Trus report shall not be reproduced exceptn ful!
without the written consent of Pace Ana'ytical Serv.ces Inc






Pace Analytical

Pace Analvtical Services. Inc
9608 Loiret Bivd
Lenexa. KS 66219

Tel. 913-599-5665
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DATE: 12/29/97
PAGE: 18
Pace Project Number: 6019010
Client Project ID: Marco. KS
Pace Sample No: 601638547 Date Collected: 12/13/97 Matrix: Water
Client Sample 1D: P15-W-1D Date Received: 12/14/97
Parameters Results Units PRL Analyzed Analyst CAS# Footnotes
GC -- Volatiles
Halogen. & Aromatic Vol. Orgs. Method: EPA 8021 Prep Method: EPA 8021
Chloromethane ND ug/L 0.8 12/21/97 MW 74-87-3
Vinyl Chloride ND ug/L 1.8 12/21/97 MW 75-01-4
Bromomethane ND ug/L 3 12/21797 MW 74-83-9
Chloroethane ND ug/L 5.2 12/21/87 MIW 75-00-3
Trichlorofluoromethane ND ug/L 5 12/21/97 MIW 75-69-4
1.1-Dichloroethene ND ug/L 1.3 12/21/97 MW 75-35-4
Methylene Chloride ND ug/L 2.5 12/21/97 MW 75-09-2
trans-1.2-Dichloroethene ND ug/L 1 12/21/97 MW 156-60-5
1.1-Dichloroethane ND ug/L 0.7 12/21/G7 MW 75-34-3
Chloroform ND ug/L 0.5 12/721/97 MIW 67-66-3
1.1-Trichloroethane ND ug/L 0.5 12/21/97 MW 71-55-6
_arbon Tetrachloride ND ug/L 1.2 12721797 MW 56-23-5
Benzene ND ug/L 2 12721797 MW 71-43-2
1.2-Dichloroethane ND ug/L 0.5 12/21/97 MIW 107-06-2
cis-1,3-Dichloropropene ND ug/L 3.4 12/21/87 MIW 10061-01-5
Trichloroethene ND ug/L 1.2 12/21/787 MIW 79-01-6
1.2-Dichloropropane ND ug/L 0.5 12/21797 MIW 78-87-5
Bromodichloromethane ND ug/L 1 12721797 MOW 75-27-4
Toluene ND ug/L 2 12/21/97 MW 108-88-3
1.1.2-Trichloroethane ND ug/L 0.5 12/21/97 MIW 79-00-5
trans-1.3-Dichloropropene ND ug’/L 0.6 12/21787 MW 10061-02-6
Tetrachloroethene ND ug/L 0.5 12/21/97 MIW 127-18-4
Dibromochloromethane ND ug/L 0.9 12721797 MW 124-48-1
Chlorobenzene ND ug/L 0.7 12/21/97 MJW 108-90-7
Ethylbenzene ND ug/L 2 12/21/97 MJW 100-41-4
Bromoform NO ug/L 2 12/21/97 MIW 75-25-2
1.1.2.2-Tetrachloroethane ND ug/L 0.5 12/21/87 MO 79-34-5
Xylene (Total) ND ug/L 7 12721787 MIW 1330-20-7
1.3-Dichlorobenzene ND ug/L 1 12/21/67 MM 541-73-1
1.4-Dichlorobenzene ND ug/L 1 12/21/97 MIW 106-46-7
1.2-Dichlorobenzene ND ug/L 1 12/21/57 MIW 95-50-1
Naphthalene ND ug/L 5 12/21/787 MW 81-20-3
Methyl-tert-butyl Ether ND ug/L 10 12/21/97 MW 1634-04 -4
Dichlorodifluoromethane ND ug/L 5 12/21/97 MIW 75-71-8
a.3.a-Trifluorotoluene (S) 97 b 12721787 MIW 2164-17-2
4-Dichlorobutane (S) 82 b 12/21/97 MW 110-56-5
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DATE :
PAGE :

Pace Project Number: 6019010
Client Project ID: Marco. KS

Pace Sample No: 601638554
Client Sample ID: P20-W-10
Parameters

GC -- Volatiles

Halogen. & Aromatic Vol. Orgs.
Chloromethane
Viny! Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1-Trichloroethane
.arbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1,3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichiorobenzene
1.2-Dichlorobenzene
Naphthalene
Methyl-tert-butyl Ether
Dichlorody fluoromethane
a.a.a-Trifluorotoluene (S)
" 4-Dichlorobutane (S)

Results Units
Method: EPA 8021

ND ug/L
ND ug/L
ND ug’/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
NO ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
NO ug/L
0.7 ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
1.1 ug/L
2.2 ug/L
ND ug/L
ND ug/L
ND ug/L
115 b4
103 4

Date Collected: 12/13/97 Matrix: Water

Date Received: 12/14/97

PRL Analyzed Analyst CAS# Footnotes

Prep Method: EPA 8021

0.8 12/21/87 MW 74-87-3

1.8 12721797 MIW 75-01-4

3 12721797 MIW 74-83-9

5.2 12/21/97 MIW 75-00-3

5 12721797 MIW 75-69-4

1.3 12/21/97 MW 75-35-4

2.5 12721797 MIW 75-09-2

1 12/21/97 MIW 156-60-5

0.7 12/21/97 MW 75-34-3

0.5 12/21/97 MW 67-66-3

0.5 12/21/97 MIW 71-55-6

1.2 12721797 MIW 56-23-5

2 12/21/97 MIW 71-43-2

0.5 12721797 MIW 107-06-2

3.4 12721797 MM 10061-01-5

1.2 12/21/97 MW 79-01-6

0.5 12721797 MIW 78-87-5

1 12/21/97 MM 75-27-4

2 12/21/97 MIW 108-88-3

0.5 12/21/87 MW 79-00-5

0.6 12/21/87 MW 10061-02-6

0.5 12/21/97 MW 127-18-4

0.9 12/21/97 MIW 124-48-1

0.7 12/21/97 MIM 108-90-7

2 12721797 MW 100-41-4

2 12/21/97 MW 75-25-2

0.5 12/21/87 MW 79-34-5

7 12/21/97 MIW 1330-20-7

1 12721797 MIW 541-73-1

1 12/21/97 MIW 106-46-7

1 12721797 MIW 95-50-1

5 12/21/97 MOM 91-20-3

10 12/21/97 MW 1634-04-4

5 12/21/87 MIW 75-71-8
12/21/97 MW 2164-17-2
12/21/97 MW 110-56-5
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Pace Project Number: 6019010
Client Project ID: Marco. KS

PARAMETER FOOTNOTES

ND Not Detected

NC Not Calculable

PRL Pace Reporting Limit

(S) Surrogate

[1] Analyte is found in the associated blank as well as in the sample (CLP B-flag).

(2} Matrix interference of a.a,a-trifluorotoluene is indicated by the 1451 recovery of the secondary surrogate
bromochlorobenzene.
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QC Batch ID: 39877
Analysis Method: 0A2
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DATE: 12/29/97
PAGE: 21

QUALITY CONTROL DATA

Pace Project Number: 6019010
Client Project ID: Marco. KS

QC Batch Method: QA2
Analysis Description: Total Extractable Hydrocarbons

Associated Pace Samples: 601638455 601638489 601638505 601638513 601638521
METHOD BLANK: 601638562
Associated Pace Samples:
601638455 601638489 601638505 601638513 601638521
Method
Blank
Parameter Units Result PRL Footnotes
[ al Spirats mg/L ND 0.4
Jet Fuel mg/L ND 0.4
Kerosene mg/L ND 0.4
Diesel Fuel mg/L ND 0.4
Fuel 011 mg/L ND 0.4
Motor 011 mg/L ND 0.4
p-Terphenyl (S) b 95
n-Tetracosane (S) b 88
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601638570 601638588 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup
Parameter Units 601638455 Conc. Result 3 Rec Result t Rec RPD Footnotes
Diesel Fuel mg/L 0 12.5 11.19 89.5 12.62 101 12
p-Terphenyl (S) 96 92
n-Tetracosane (S) 90 89
LABORATORY CONTROL SAMPLE: 601638596
Spike LCS Spike
Parameter Units Conc Result L Rec Footnotes
Diesel Fuel mg/L 12.5 11.58 92.7
p-~ ~henyl (S) 101
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Pace Project Number: 6019010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601638596

Spike  LCS Spike
Parameter Units Conc. Result X Rec Footnotes
n-Tetracosane (S) 95
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Lenexa. KS 66219

GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500

LAKEWOOD, CO 80228

Attn: Mr. RANDY MARCH

Phone: (303)980-0540

QC Batch ID: 39930
Analysis Method: 0A2

Tel 913-599-5665
Fax 913-599-1759

QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 23

Pace Project Number: 6019010
Client Project ID: Marco. KS

QC Batch Method: 0A2
Analysis Description: Total Extractable Hydrocarbons

Associated Pace Samples: 601638414
METHOD BLANK: 601641798
Associated Pace Samples:
601638414
Method
Blank
Pa~ameter Units Result PRL Footnotes
M. . al Spirits my/kg ND 10
Jet Fuel mg/kg ND 10
Kerosene mg/kg ND 10
Diesel Fuel mg/kg NO 10
fuel 011 mg/kg ND 10
Motor 0il mg/kg ND 10
n-Tetracosane (S) 2 83
p-Terphenyl (S) b 82
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601641806 601641814 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup
Parameter Units 601620024 Conc. Result t Rec Result I Rec RPD Footnotes
Diesel Fuel mg/kg 0 495 400.9 81.0 472.1 95.0 16
n-Tetracosane (S) 76 79
p-Terphenyl (S) 82 84
LABORATORY CONTROL SAMPLE: 601641822 T
Spike {CS Spike
Parameter Units Conc. Result 1 Rec Footnotes
Dresel Fuel mg/ kg 500 451.6 90.3
n ~acosane (S) 77
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Pace Project Number: 6019010
Client Project 1D: Marco. KS

LABORATORY CONTROL SAMPLE: 601641822

Spike  LCS Spike
Parameter Units Conc. Result t Rec Footnotes
p-Terphenyl (S) 82
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GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500

LAKEWOOD, CO 80228

Attn: Mr. RANDY MARCH

Phone: (303)980-0540

QC Batch ID: 40030
Analysis Method: OA2
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DATE: 12/29/97
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QUALITY CONTROL DATA

Pace Project Number: 6019010
Client Project ID: Marco. KS

QC Batch Method: 0A2
Analysis Description: Total Extractable Hydrocarbons

Associated Pace Samples: 601638471 601638497
METHOD BLANK: 601645930
Associated Pace Samples:
601638471 601638497
Method
Blank

Parameter Units Result PRL Footnotes
M al Spirits mg/kg RD 10
Jet Fuel mg/kg ND 10
Kerosene mg/kg ND 10
Diesel Fuel mg/kg ND 10
Fuel 011 mg/kg ND 10
Motor 011 mg/kg ND 10
n-Tetracosane (S) b4 99
p-Terphenyl (S) : 104
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601645948 601645955 Matrix Matrix Spike

Spike Spike Spike Sp. Dup. Dup
Parameter Units 601633266 Conc. Result $ Rec Result t Rec RPD Footnotes
Dresel Fuel mg/kg 0 489.2 448.7 91.7 475.8 98.8 7
n-Tetracosane (S) 98 100
p-Terphenyl (S) 103 106
LABORATORY CONTROL SAMPLE: 601645963 -

Spike  LCS Spike

Parameter Units Conc Result ¥ Rec Footnotes
Diesel fuel mg/kg 500 468.3 33.7
n-~ ~-~accsane (S) 98
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QUALITY CONTROL DATA DATE: 12/29/97
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Pace Project Number: 6019010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601645963

Spike  LCS Spike
Parameter Units Conc. Result Y Rec Footnotes
p-Terphenyl (S) 104
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SUITE 500

LAKEWOOD. CO 80228

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch ID: 40046
Analysis Method: EPA 8021
Associated Pace Samples:

Tel 913-599-5665
Fax 913-599-1759

QUALITY CONTROL DATA DATE: 12/29/97
PAGE : 27

Pace Project Number: 6019010
Client Project ID: Marco. KS

QC Batch Method: EPA 8021

Analysis Description: Halogen. & Aromatic Vol. Orgs.
601638455 601638463 601638489 601638505 601638513
601638521 601638547 601638554

METHOD BLANK: 601648074
Associated Pace Samples:

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1.1-Trichloroethane
Carbon Tetrachloride
Benzene
1.2-Dichloroethane
¢is-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trachloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane

i’ sbenzene

601638455 601638463 601638489 601638505 601638513 601638521

Method
Blank

Units Result PRL Footnotes
ug/L ND 0.8
ug/L ND 1.8
ug/L ND 3
ug/L ND 5.2
ug/L ND 5
ug/L ND 1.3
ug/L ND 2.5
ug/L ND 1
ug/L ND 0.7
ug/L ND 0.5
ug/L ND 0.5
ug/L ND 1.2
ug/L ND 2
ug/L ND 0.5
ug/L ND 34
ug/L ND 1.2
ug/L ND 0.5
ug/L ND 1
ug/L ND 2
ug’/L ND 0.5
ug/L ND 0.6
ug/L ND 0.5
ug/L ND 0.9
ug/L ND 0.7
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QUALITY CONTROL DATA DATE: 12/29/97
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Pace Project Number: 6019010
Client Project ID: Marco, KS$

METHOD BLANK: 601648074
Associated Pace Samples:

601638455 601638463 601638489 601638505 601638513 601638521

Method

Blank
Parameter Units Result PRL Footnotes
Ethylbenzene ug/L ND 2
Bromoform ug/L ND 2
1.1.2.2-Tetrachloroethane ug/L NO 0.5
Xylene (Total) ug/L ND 7
1.3-Dichlorobenzene ug/L ND 1
1.4.Dichlorobenzene ug/L ND 1
1.2-Dichlorobenzene ug/L ND 1
Naphthalene ug/L ND 5
Methyl-tert-butyl Ether ug/L ND 10
Dichlorodi fluoromethane ug/L ND 5
a.a.a-Trifluorotoluene (S) b4 94
1.4-Dichlorobutane (S) b 103
METHOD BLANK: 601650526
Associated Pace Samples:

601638547 601638554

Method

Blank
Parameter Units Result PRL Footnotes
Chloromethane ug/L ND 0.8
Vinyl Chloride ug/L ND 1.8
Bromomethane ug/L ND 3
Chloroethane ug/L ND 5.2
Trichlorofluoromethane ug/L ND 5
1.1-Dichloroethene ug/L ND 1.3
Methylene Chloride ug/L ND 2.5
trans-1.2-Dichloroethene ug/L ND 1
1.1-Dichloroethane ug/L ND 0.7
Chloroform ug/L ND 0.5
1.1.1-Trichloroethane ug/L NO 0.5
Carbon Tetrachloride ug/L ND 1.2
Benzene ug/L ND 2
1.2-Dichloroethane ug/L ND 0.5
cis-1,3-Dichloropropene ug/L ND 3.4
Trichloroethene ug/L ND 1.2
1 ° "-chloropropane ug/L ND 0.5
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QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 29
Pace Project Number: 6019010
Client Project ID: Marco, KS
METHOD BLANK: 601650526
Associated Pace Samples:
601638547 601638554
Method
Blank
Parameter Units Result PRL Footnotes
Bromodichloromethane ug/L ND 1
Toluene ug/L ND 2
1.1,2-Trichloroethane ug/L ND 0.5
trans-1.3-Dichloropropene ug/L ND 0.6
Tetrachloroethene ug/L ND 0.5
Dibromochloromethane ug/L ND 0.9
Chlorobenzene ug/L ND 0.7
Ethylbenzene ug/L ND 2
Bromoform ug/L ND 2
1.1.2.2-Tetrachloroethane ug/L ND 0.5
Xylene (Total) ug/L ND 7
1.3-Dichlorobenzene ug/L ND 1
chlorobenzene ug/L ND 1
1.. uichlorobenzene ug/L ND 1
Naphthalene ug/L ND 5
Methyl-tert-butyl Ether ug/L ND 10
Dichlorodifluoromethane ug/L ND 5
a.a.a-Trifluorotoluene (S) t 93
1.4-Dichlorobutane (S) b 92
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601648082 601648090 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup
Parameter Units 601634819 Conc. Result 3 Rec Result t Rec RPD Footnotes
Chloromethane ug/L 0 20 12.90 64.5 18.61 93.0 36 1
Vinyl Chloride ug/L 0.06202 20 18.51 2.3 19.97 99.5 8
Bromomethane ug/L 0 20 19.58 97.9 22.91 115 16
Chloroethane ug/L 0 20 18.58 92.9 26.19 131 34 2
Trichlorofluoromethane ug/L 0.1339 20 19.91 88.9 20.92 104 5
1.1-Dichloroethene ug/L 0.1163 20 21.49 107 21.35 106 1
Methylene Chloride ug/L 0.4555 20 23.73 116 23.58 116 1
trans-1.2-Dichloroethene ug/L 0.1238 20 21.89 109 22.30 111 2
1.1-Dichloroethane ug/L 0 20 21.95 110 22 .43 112 2
Chloroform ug/L 3.624 20 25.02 107 25.59 110 3
1.1.1-Trichloroethane ug/L 0 20 21.81 109 23.36 117 7
Carbon Tetrachloride ug/L 0.1766 20 22.08 110 22.14 110 0
B e ug/L 0 20 20.62 103 20.39 102 1
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QUALITY CONTROL DATA

DATE :
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Pace Project Number: 6013010

Client Project ID: Marco, KS

Tel 913-599-5665
Fax 913-593-1759

12/29/97

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601648082 601648090 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup

Parameter Units 601634819 Conc. Result ! Rec Result t Rec Footnotes
1.2-Dichloroethane ug/L 0 20 21.77 109 21.31 106 2
¢is-1.3-Dichloropropene ug/L 0 20 21.60 108 20.88 104 3
Trichloroethene ug/L 0.1692 20 21.86 108 22.60 112 3
1.2-Dichloropropane ug/L 0 20 21.85 109 21.63 108 1
Bromodichloromethane ug/L 1.653 20 22.92 106 22.69 105 1
Toluene ug/L 0.2827 20 20.66 102 20.35 100 2
1.1.2-Trichloroethane ug/L 0 20 20.91 105 20.97 105 0
trans-1,3-Dichloropropene ug/L 0 20 20.36 102 20.22 101 1
Tetrachloroethene ug/L 0.2196 20 21.31 106 21.83 108 2
Dibromochloromethane ug/L 0.6354 20 21.39 104 20.93 102 2
Chlorobenzene ug/L 0 20 20.47 102 19.73 98.6 4
Ethylbenzene ug/L 0.1896 20 20.56 102 20.13 99.7 2
Bromoform ug/L 0 20 20.45 102 20.39 102 0
1.1.2.2-Tetrachloroethane ug/L 0 20 20.26 101 21.16 106 4
Xylene (Total) ug/L 0.9311 60 61.80 101 61.33 101 1
! 1chlorobenzene ug/L 0 20 19.99 99.9 18.96 %4.8 5
i .ichlorobenzene ug/L 0 20 19.88 99.4 18.76 93.8 6
1.2-Dichlorobenzene ug/L 0 20 19.99 99. 18.99 95.0 5
a.3.2-Trifluorotoluene (S) 95 101
1.4-Dichlorobutane (S) 98 98
LABORATORY CONTROL SAMPLE: 601648108

Spike  LCS Spike
Parameter Units Conc Result { Rec Footnotes
Chloromethane ug/L 20 19.37 96.9
Vinyl Chloride ug/L 20 19.85 99.3
Bromomethane ug’/L 20 22.82 114
Chloroethane ug/L 20 23.64 118
Trichlorofluoromethane ug/L 20 20.02 100
1.1-Dichloroethene ug/L 20 21.28 106
Methylene Chloride ug/L 20 23.98 120
trans-1.2-Dichloroethene ug/L 20 21.50 107
1.1-Dichloroethane ug/L 20 22.69 113
Chloroform ug/L 20 22.73 114
1.1.1-Trichloroethane ug/L 20 21.88 109
Carbon Tetrachloride ug/L 20 21.29 106
Benzene ug/L 20 20.48 102
1.2-Dichloroethane ug/L 20 21.70 108
¢ - ".3-Dichloropropene ug/L 20 21.03 105
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QUALITY CONTROL DATA DATE: 12/29/97
PAGE: 31

Pace Project Number: 6013010
Client Project ID: Marco. KS

LABORATORY CONTROL SAMPLE: 601648108

Parameter

Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene

Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene

? chlorobenzene
3.a.a-Trifluorotoluene (S)
1.4-Dichlorobutane (S)

Spike  LCS Spike
Conc. Result Y Rec Footnotes
20 21.52 108
20 22.06 110
20 21.55 108
20 20.50 102
20 22.31 112
20 20.81 104
20 21.83 109
20 21.61 108
20 20.70 104
20 20.59 103
20 20.89 104
20 21.92 110
60 61.93 103
20 20.60 103
20 20.53 103
20 20.91 105
96
97
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Pace Analytica! Services. Inc
9608 Loiret Blvd
Lenexa. KS 66219

GOLDER ASSOCIATES INC
200 UNION BOULEVARD
SUITE 500

LAKEWOOD. CO 80228

Attn: Mr. RANDY MARCH
Phone: (303)980-0540

QC Batch I1D: 40165
Analysis Method: EPA 8021
Associated Pace Samples:

QUALITY CONTROL DATA

QC Batch Method: 5030 Med Lvl

Analysis Description: Halogen.

601638414 601638471 601638497

Tel 913-599-5665
Fax 913-598-1759

DATE: 12/29/97
PAGE: 32

Pace Project Number: 6019010
Client Project ID: Marco. KS

Soil
& Aromatic Vol. Orgs.

METHOD BLANK: 601652787
Associated Pace Samples:

Parameter

Ci..o omethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1.1-Dichloroethene
Methylene Chloride
trans-1.2-Dichloroethene
1.1-Dichloroethane
Chloroform
1.1.1-Trichloroethane
Carbon Tetrachloride
Benzene
1.2-Dichloroethane
cis-1.3-Dichloropropene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
Toluene
1.1.2-Trichloroethane
trans-1.3-Dichloropropene
Tetrachloroethene
Dibromochloromethane
Chlorobenzene

t enzene

601638414

601638471 601638497

Method

Blank

Result PRL Foot
530 20
ND 46
ND 76
ND 130
ND 130
ND 34
ND 64
ND 26
ND 18
ND 13
ND 13
ND 30
ND 50
ND 13
ND 86
ND 30
ND 13
ND 26
ND 50
ND 13
ND 15
ND 13
ND 24
ND 18
ND 50

REPORT OF LABORATO

notes

RY ANALYSIS

This report shall not be reproduced exceptin full
withou! the written consent of Pace Analytica: Services Inc






Pace Analvtical

Pace Analytica!l Services. In¢
9608 Loiret Blvd
Lenexa. KS 66219

QUALITY CONTROL DATA

Tel 913-599-5665
Fax 913-599-1759

DATE: 12/29/97
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Pace Project Number: 6019010
Client Project ID: Marco, KS

METHOD BLANK: 601652787
Associated Pace Samples:

601638414 601638471 601638497
Met hod
Blank
Parameter Units Result PRL Footnotes
Bromoform ug/kg ND 50
1.1.2.2-Tetrachloroethane ug/kg ND 13
Xylene (Total) ug/kg ND 180
1.3-Dichlorobenzene ug’kg ND 26
1.4-Dichlorobenzene ug/kg ND 26
1.2-Dichlorobenzene ug/kg ND 26
Naphthalene ug/kg ND 130
Methyl-tert-buty) Ether ug/kg ND 260
Dichlorodi fluoromethane ug/kg ND 70
a.3.a-Trifluorotoluene (S) b¢ 85
1.4-Dichlorobutane (S) 4 97
b . SPIKE & MATRIX SPIKE DUPLICATE: 601652795 601652803 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup
Parameter Units 601638414 Conc. Result % Rec Result Y Rec RPD Footnotes
Chloromethane ug/kg 399.4 498.3 1255 172 1366 194 12 3
Vinyl Chloride ug/kg 6.067 498.3 343.8 67.8 330.6 65.0 4
Bromomethane ug/kg 15.92 498.3 69.99 10.9 71.46 1.1 2
Chloroethane ug/kg 0 498.3 363.3 72.9 3795 76.0 4
Trichlorofluoromethane ug/kg 0 498.3 425.5 85.4 400.9 80.3 6
1.1-Dichloroethene ug/kg 2.671 498.3 467.9 93.4 440.9 87.7 6
Methylene Chloride ug/kg 43.42 498.3 531.6 98.0 519.4 95.3 3
trans-1.2-Dichloroethene ug/kg 2.635 498.3 479.6 95.7 451.5 89.9 6
1.1-Dichloroethane ug/kg 0 498.3 512.0 103 485.7 §7.2 6
Chloroform ug/kg 4.392 498.3 516.2 103 500.2 99.3 3
1.1.1-Trichloroethane ug’/kg 0 498.3 516.5 104 486.9 97.5 6
Carbon Tetrachloride ug’/kg 2.524 498.3 482.7 96.4 450.2 8.6 7
Benzene ug/kg 0 498.3 4582.3 98.8 472.0 94.5 4
1.2-Dichloroethane ug/kg 2.766 498.3 481.2 96.0 488.9 97.3 1
cis-1.3-Dichloropropene ug/kg 1.833 498.3 526.3 105 516.6 104 2
Trichloroethene ug/kg 4.144 498.3 547.2 109 528.1 105 4
1.2-Dichloropropane ug/kg 0 498.3 526.0 106 527.3 106 0
Bromodichloromethane ug/kg 0 498.3 497.0 99.8 487.8 97.7 2
Toluene ug/kg 0 498.3 521.7 105 501.9 100 4
1.1.2-Trachloroethane ug/kg 3.097 498.3 525.8 105 530.2 106 1
tr 1.3-Dichloropropene ug/kg 2.324 498.3 528.0 106 515.5 103 3
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Pace Analytical Services. Inc
9608 Loiret Blvd
Lenexa. KS 66219
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PAGE : 34
Pace Project Number: 6019010
Client Project ID: Marco. KS
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 601652795 601652803 Matrix Matrix Spike
Spike Spike Spike Sp. Dup. Dup
Parameter Units 601638414 Conc. Result % Rec Result t Rec RPD Footnotes
Tetrachloroethene ug/kg 5.443 498.3 549.9 109 538.7 107 2
Dibromochloromethane ug/kg 0 498.3 498.5 100 493.7 98.8 1
Chlorobenzene ug/kg 0 498.3 529.7 106 519.6 104 2
Ethylbenzene ug’kg 0 498.3 536.2 108 515.3 103 4
Bromoform ug’/kg 0 498.3 474 .9 95.3 471.8 94.5 1
1.1.2.2-Tetrachloroethane ug/kg 0 498.3 525.4 105 526.7 105 0
Xylene (Total) ug/kg 11.05 1495 1617 107 1553 103 4
1.3-Dichlorobenzene ug/kg 4.639 498.3 528.6 105 523.7 104 1
1.4-Dichlorobenzene ug’/kg 6.614 498.3 523.6 104 524 .4 104 0
1.2-Dichlorobenzene ug’kg 5.772 498.3 516.7 102 521.9 103 1
a.a.a-Trifluorotoluene (S) 90 88
1.4-Dichlorobutane (S) 98 100
LABORATORY CONTROL SAMPLE: 601652811
Spike  LCS Spike
Fo . eter Units Conc Result { Rec Footnotes
Chloromethane ug/kg 500 432.0 86.4
Vinyl Chloride ug/kg 500 345.1 69.0
Bromomethane ug’/kg 500 148 .4 29.7
Chloroethane ug’kg 500 539.4 108
Trichlorofluoromethane ug’kg 500 461.5 92.3
1.1-Dichloroethene ug/kg 500 506.0 101
Methylene Chloride ug/kg 500 604.3 121
trans-1,2-Dichloroethene ug/kg 500 534.7 107
1.1-Dichloroethane ug/kg 500 576.0 115
Chloroform ug/kg 500 590.7 118
1.1.1-Trichloroethane ug/kg 500 602.0 120
Carbon Tetrachloride ug/kg 500 523.0 105
Benzene ug/kg 500 515.3 103
1.2-Dichloroethane ug/kg 500 548.8 110
cis-1.3-Dichloropropene ug’kg 500 524.2 105
Trichloroethene ug/kg 500 583.1 117
1.2-Dichloropropane ug’/kg 500 565.9 113
Bromodichloromethane ug’kg 500 524.1 105
Toluene ug/kg 500 526.8 105
1.1.2-Trichloroethane ug/kg 500 562.3 112
trans-1,3-Dichloropropene ug/kg 500 496 .4 99.3
Tetrachloroethene ug/kg 500 582.7 117
D~ ~ochloromethane ug/kg 500 500.6 100
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LABORATORY CONTROL SAMPLE: 601652811

Parameter

Chlorobenzene
Ethylbenzene

Bromoform
1.1.2.2-Tetrachloroethane
Xylene (Total)
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1.2-Dichlorobenzene
a.a,a-Trifluorotoluene (S)
1.4-Dichlorobutane (S)

Spike  LCS Spike
Conc. Result ? Rec Footnotes
500 520.4 104
500 533.2 107
500 478.9 95.8
500 550.3 110
1500 1578 105
500 492.1 98 .4
500 485.4 97.1
500 486.8 97.4
104
98
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QUALITY CONTROL DATA PARAMETER FOOTNOTES

Consistent with EPA guidelines unrounded concentrations are displayed and have been used to calculate ¥ Rec and RPD values.
ND Not Detected

NC Not Calculable

PRL Pace Reporting Limit

RPD Relative Percent Difference

(S) Surrogate

(1] The calculated RPD was outside QC acceptance limits.
(2] The calculated RPD was outside QC acceptance limits.
(3] Spiked sample recovery is not within control limits.
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